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PREFACE. 


When  it  is  atlempted,  as  in  works  of  the  following 
d^criptiou,  to  sketch  the  actual  state  of  a  particular 
science,  and  at  the  samv  time  to  poiat  out  a  few  of  the 
conclusions  tliat  may  be  hazarded  from  known  facts,  an 
author  has  always  preat  difficulty  in  avoiding  unnecessary 
and  tedious  detail  on  (he  one  hand  ;  while,  on  the  other, 
be  must  notice  such  facts  as  may  convince  a  student  tliat 
he  is  DOt  wandering  in  a  wilderness  of  crude  hj-potheses 
or  unsupported  a»>uniptions. 

The  present  edition  contains  so  many  additions  to  the 
greater  part  of  the  Work,  that  it  would  be  tedious,  and, 
indeed,  somewhat  difficult  to  enumerate  tliem.  The 
chief  alteration  consists  in  removing  the  various  lists  of 
oorgaoic  remains  to  the  end  of  t]ie  vohmie,  wheire  they 
eaD  be  more  readily  consulted.  The  Work  has  also,  at 
the  suggestion  of  friends,  been  printed  in  a  larger  form, 
and  in  a  larger  type,  the  small  t)'pe  of  the  former  editions 
having  only  been  retained  for  the  lists  of  oi^nic  remains. 
Under  the  beads  of  Inferior  Stratified,  and  Unstralified 
Bocks,  calculations  have  been  introduced  respecting  the 
substances  of  which  such  rocks  are  chemically  composed ; 
and  it  U  hoped  that  these  calculations  may  be  found 
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usefiil,  as  also  some  ot)8er\'fttIoDs  respecting  geological 
maps  and  sections,  and  the  geological  examination  uf  a 
country. 

The  Author  has  availed  himself  largely  of  the  additions 
made  by  M.  von  Dechen,  with  the  assistance  of  the  ce- 
lebrated Von  Buch  and  otlicr  German  geologists,  to 
the  Gcrmnn  tmn&lalion  of  this  Work,  more  partioulurly 
as  respects  the  geologj-  of  Gcnnany  and  the  lists  of  or- 
ganic reraairis.  He  has  not  been  able  to  avail  himself 
of  anyaddidons  to  the  French  translation  of  die  Manual, 
made  under  the  superintendence  of  M.  Rrochant  de  Vil- 
liers,  as  it  will  not  appear  much  before  tlie  present  edition  ; 
but  the  Author  is  informed  that  it  will  contain  a  further 
development,  by  M.  Elie  de  Beaumont,  of  his  theory  of 
the  elevation  of  mountain  chains,  as  also  additions  to 
the  lists  of  oi^nie  remains.  He  has  not  seen  a  copy 
of  the  American  edition  of  thb  Work,  and  is  therefore 
not  aware  that  any  additions  have  been  made  to  it. 

Tliere  can  he  little  doubt  that,  from  a  strong  desire  to 
fmd  similar  organic  remains  in  supposed  equivalent  de- 
posits, even  at  great  distances,  and  from  an  equally  strong 
desin^  to  discover  new  species,  Uie  same  organic  remains, 
particularly  shells,  often  figure  in  our  catal<^es  under 
two  names,  while  diflferent  species  are  made  to  appear 
as  one.  Notwithstanding  these  difficulties,  it  will,  how- 
ever, be  evident,  from  a  glance  of  these  catalogues,  that 
a  great  mass  of  information  has  been  gradually  collected 
on  this  subject  alone,  from  which  the  most  important 
results  must  follow,  even  though  the  various  lists  may 
require  very  consid^able  correction. 

ViHiile  avuling  himself  of  these  and  similar  catalogues, 
the  student  should  be  carefii)  to  recollect,  tliat  howe\'cr 
great  and  Viduable  the  aid  of  Zoology  and  Botany  may 
be  in  geological  investigations,  Physics  and  Chemistry 
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»re  of  still  greater  ini[x»rtance ;  inasmuch  as  the  former 
can  only  be  einploycd  with  advantage  in  cxpluuution  of 
a  portion  of  tlie  phienomena  observed,  while  the  latter 
are  aTailuble  to  a  ^xry  great  extent  in  explanation  of  the 
whole. 

The  Author  has  been  partiailarly  anxious  to  point  out 
his  various  sources  of  information,  even  when  he  himself 
has  visited  the  same  countries ;  that,  independently  of 
the  fundamental  principle  suum  cuique,  the  student 
ahould  be  enabled  more  fully  to  avail  himf>elf  of  the 
khours  of  the  various  authors  cited,  by  referring  to  their 
published  works  for  ^n'eater  detail  than  conld  be  admitted 
into  a  volume  of  this  de!>cription. 

In  a  rapidly  advancing  Acicnce  tike  Geology,  to  which 
new  facts  an.*  constantly  added,  and  in  which  the  chances 
of  new  views  by  their  combination  are  consequently  mul- 
tiplied, it  is  almost  impossible  to  avoid  hazarding  certain 
genera]  conclusions,  when  the  various  known  Cicts  pus  in 
renew  before  us.  In  those  which  the  Author  has  wntured 
to  bring  forward,  he  has  endeavoureti  always  to  follow  that 
STStem  of  induction  which  can  alone  lead  to  exact  know- 
ledge; but  as  truth,  and  truth  alone,  Ls  the  object  of  all  sci- 
ence, he  can  sincerely  declare, — that  if  from  the  di&covery 
of  new  facb,  or  from  more  sound  views  respecting  those 
already  known,  his  conclusions  shoidd  not  appear  tenable, 
he  would  not  only  be  most  ready  to  abandon  them,  but  to 
rejoice  that  an  untenable  hypothesis  may  ha\'e  been  the 
means  of  leading  to  more  exact  knowledge,  if  it  should 
have  fortunately  so  happened  that  it  promoted  the  requi- 
site inquiry.  E.'^sentially  it  is  of  tittle  importance  whose 
or  what  theory  may  in  the  end  be  found  most  accurate ;  so 
long  as  we  approximate  towards  the  truth,  we  accomplish 
all  that  can  be  expected;  and  it  is  clear,  that  the  greater., 
tbeamountofknown  facts,  the  greater  the  chance  of  acciu'' 
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Tocy,  not  only  fromthc  larger  niossof  information  presented 
lo  the  mind,  but  also  from  the  frequent  checks  offered  to 
hasty  conclusions. 

Hnppily  fncts  biive  become  so  multiplied,  that  Geology 
is  daily  emerging  from  that  state  when  an  hypothesis,  pro- 
vided it  were  brilliant  or  ingenious,  was  sure  of  advocates 
and  temporary  success,  even  when  it  sinned  against  the 
laws  of  physics  and  facts  themselves.  It  is  not  ditlicult 
to  foresee,  that  this  science,  essentially  one  of  observation, 
instead  of  being,  as  formerly,  loaded  with  ingeniou-s  specu- 
lations, will  be  divided  inlo  different  branches,  each  in- 
vestigated by  those  whose  particular  acquirements  may 
render  them  most  competent  to  do  so  ;  the  various  com- 
biaations  of  inorganic  matter  being  examined  by  the 
Natural  Philasopher,  while  the  Natural  Historian  will 
find  ample  occupation  in  the  remains  of  the  various  ani- 
mals and  vegetables  which  have  lived  at  different  periods 
£<pn  the  surface  of  the  earth. 
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Section  I. 


Figurr  afthr  Earli, 

LT  hu«  been  condudcil,  Ijotli  rrutii  n.ftroiioiniail  and  geo- 
desical  ob»erTauoii.i,  thai  iliu  figure  ol'  Uic  citrtli  it  n  spliuruid. 
Th»  sphvroid  hm  been  considered  as  one  ofroiutioft,  or  kucIi 
a  figure  lu  a  fluid  body  would  assume  ifpovtessed  ofroutory 
tocxion  in  space. 

The  amouni  ofllic  flttttcniiig  of  the  poles,  or  tlic  ditTerenco 
of  the  diameter  of  tlii;  ciirth  from  pole  to  pole,  and  its  diameter 
at  ilie  c<}Hator,  bas  been  variously  estim^itcd ;  but  it  is  coni- 
inonly  received  that  the  polar  axis  is  to  the  ci|uatori:d  diameter 
as  304  to  505,  tlte  coiiipre«tioii  of  tlie  eartli,  or  flattviiing  at 
the  poles,  being  thux  comtdered  as  =  jj  j. 

The  cijuatoruJ  dinmptcr  about  ;=  T'J'JI  railM.* 
The  palur  nxii =  7898 
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Dtasity  tiftAt  Earti. 

Various  opinions  hiivc  been   entertained  on  this  snbjiTt ; 
but  it  appears  cvrtJiia  timl  tiic  iiitcnud  density  is  greater  thuii 

CouUeting  the  flattening  of  ihe  fa\v  u  =  -rt  r.  M.  UoabitiiMti  hn 
'  I  ika  foUowuig  calcu]itiua*>— 
Railiiti  •itlic'  uqiwior    ....        63768ol  iu«tra> 
S«ou-lcfTnlri*]  BxU      ....         (KUStHS 
DiC  M  bttcniiiff  of  doIm  .    .    .  2090S 

R«diuifilaL4i* «36S407 

Adugrwatwnaliit-    -    •    ■    .  IIIIIS 

A  d*p««  of  long,  in  mm*  ht.  7S»'i8 

Sur&ccof  our  rudt M0tl»V7  mjiidtc  lujriiuiMlK*. 

ncrotiiroc 10!I2«34<HKI  cubic  rajriunifirti- 

Traitl^  de  Gf  ugaime,  eiL  'iiat,  Uiib.  L 
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S  Supernal  Distribution  of  Land  and  Water. 

the  solid  superGciiil  density.  Daubuisson  infers  from  the  ob- 
servations of  Moskelyne,  Playfair,  and  Cavendish,  that  "  the 
mean  density  of  the  earth  is  about  five  times  greater  then  that 
of  water,  and  consequently,  about  double  that  of  the  mineral 
crust  of  our  globe*."  Laplace  considered  the  mean  density 
of  our  spheroid  as  =  I'55,  the  solid  surface  being  t.  Accord- 
ing to  Baily,  the  density  of  the  earth  is  3-9326  times  greater 
than  that  of  the  sun,  and  b  to  that  of  water  aa  1 1  to  'i  f . 

Si^rrficial  Distribution  of  Land  and  Water. 

The  relative  proportion  of  dry  land  to  the  ocean,  as  it  at 
present  exists,  is  such,  that  nearly  three-fourths  of  the  whole 
surface  of  the  globe  may  be  assigned  to  the  latter.  Of  the 
former,  the  configuration  is  very  various,  presenting  the 
greatest  surface  in  the  Northern  hemisphere.  Although  the 
land  sometimes  rises  high  above  the  level  of  the  sea,  according 
to  our  general  ideas  on  such  subjects,  it  is,  in  reality,  but 
slightly  removed  above  that  level,  when  considered,  as  it 
should  be,  with  reference  to  the  radius  of  the  earth  %.  The 
superficies  of  the  Pacific  Ocean  alone  is  estimated  as  some- 
what greater  than  that  of  the  whole  dry  land  with  which  we 
are  acquainted.  Dry  land  can  only  be  considered  as  so  much 
of  the  rough  surface  of  our  globe  as  may  happen,  for  the  time, 
to  be  above  the  level  of  the  waters,  beneath  which  it  may  again 
disappear,  as  it  has  done  at  different  previous  periods.  Xa- 
place  calculated  that  the  mean  depth  of  the  ocean  was  a  small 
fraction  of  twenty-five  mites,  the  difference  produced  in  the 
diameters  of  the  earth  by  the  flattening  of  the  poles.  It  has  been 
variously  estimated  at  between  two  and  three  miles.  The  mean 
heightof  the  dry  land  above  the  ocean- level  does  not  exceed  two 
miies,butprobabIy  falls  far  short  of  it;  therefore,  assuming  two 
miles  for  the  menn  depth  of  the  ocean,  the  waters  occupying 
three-fourths  of  the  earth's  surface,  the  present  dry  land  might 
be  distributed  over  the  bottom  of  the  ocean,  in  such  a  manner 
that  the  surface  of  the  globe  would  present  a  mass  of  waters ; 
—an  important  [jossibility,  for,  with  it  at  command,  every  va- 
riety of  the  superficial  distribution  of  land  and  water  may  be 
imagined,  and  consequently  every  variety  of  organic  life,  each 
suited  to  the  various  situations  and  climates  under  which  it 
would  be  placed. 

The  sunace  of  the  globe's  solid  crust  is  so  uneven,  that  the 
ocean,  preserving  a  general  level,  enters  among  the  dry  land 

*  Trsitf  ie  G^ognosic,  ed.  2a\e,  torn.  i.  p.  18. 
■f  Baily,  Astronomical  Tables. 

I  See  uie  diagram  in  my  Sections  and  Views  illustrative  of  Geological 
PhienoiiieQa,  pi.  40. 


SaUnea  ami  Specific  Gravity  qftic  Sea,  S 

ill  various  directions,  forminp  w)int  are  cotiiinonly  termed  in- 
lunil  seas ;  Mich  as  the  Baltic,  Ued,  and  M«dilciTiiDcan  Seas, 
in  wliicli  ecological  clianj{e»  may  be  efiecUHl  diflcrent  from 
ibose  ill  the  open  ocean. 

Massvsof^jillwnlcrarvsometimoi  included  in  tliv  dry  Iniid, 
which  have  Urcn  termed  Cai>|iian!s  (mm  tlic  Caspian  Sen,  ihv 
Isigest  of  tliciti.  The^  have  ito  cunimunicaiion  with  tJie  muiii 
ocean ;  indeed  the  level  of  tlic  Caspian  U  much  lower  than 
that  of  the  Black  or  Mediterranean  .Seas,  the  former  body  of 
nit  water  occupying,  with  lake  Aral  and  other  minor  lakes, 
the  lower  part  of  an  extensive  depression  in  Western  Asia, 
(from  300  to  300  feet  under  the  general  ocean- level,)  which 
receives  the  waters  of  ific  Volga  and  other  rivers.  These 
Itodies  of  ^ali  n'litcr  have  been  varioujily  accouiit>-d  lor;  some 
siip]Hhiing  thai  they  have  lieeii  M't  i.tolaieil  by  a  chanfje  in  tlie 
relative  level  of  land  aiul  water,  while  ottiers  imagine  their 
saltncss  to  arise  from  their  occurrence  in  countries  impreg- 
nated whh  saline  matter.  It  is  stated,  in  support  of  the  latter 
opinion.  tl)at  the  Ca^pian,  and  the  lakes  Aral,  Baikal,  &c.  are 
Kituatcd  where  salt  springs  abound.  Whatever  nmy  be  their 
origin,  it  will  be  obvious,  that  if  the  IVeOi  water  lliey  receive 
be  not  etiunl  lo  their  evajwrution,  they  will  become  gradually 
more  valine,  until,  the  vraier  being  saluraietl,  the  ^rjdus  xalt 
will  be  dcpwitod  ut  the  bollom,  and  strata  of  it  will  be  Ibrmetl 
of  a  siie  and  depth  projK)riionefl  to  those  of  the  lake  or  »cu. 

It  would  be  out  of  place  to  aiteiiipt  u  general  descrijuioii  of 
alt  tlie  various  comhinutioni  of  lutid  and  water,  with  which  all 
must  be  more  or  less  familiar ;  but  it  may  be  useful  to  notice 
that  hcsh-water  lakes  cover  very  considerable  spaces,  3ih1 
tliat  thus  ver^'  extensive  deposits  may  nuw  take  place,  which 
can  only  ctirclopc  the  remains  uf  terre»triiil  or  freslt-w-uter 
uniouils  and  vegetables. 

Saltiuss  and  Specific  Grautyofike  Sea. 

The  whole  body  of  the  ocean  is  composed  of  salt  water, 
which  does  not  varv  very  materially  iti  com|K)isitioU|  as  tar  as 
we  con  juilge  from  the  cxperimenis  miule  ou  it. 

From  evaporation  and  the  full  uf  rtun,  the  sea  will  be  Ie9» 
nit  at  the  surface  than  at  sotnv  little  depth  beuejilh  tL 

According  to  Dr.  Murray,  »ea-water  eollccU^  from  (he 
Firth  of  Forth  contained,  in  10,000  parts, 

ComiiiKn  nit  ....  320-01 
Suli>W*  .rtwida  .  .  .  33-lfi 
Miirinlr  ofmn^ilcnii .  .  IS'IMI 
Miirinlr  of  liii'f      .      .     .       7'SI 
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Dr.  Mucet  states  that  500  grains  of  sea-water,  taken  from 
the  middle  of  the  North  Atlantic,  contained, 

Muriate  of  Roda     .    .  .  13-3 

Sulphate  of  soda     .     .  .  2-33 

Muriate  of  lime      .     .  .  0-906 

Muriate  of  magnesia  .  .  4-955 

21580 

Accortlinff  to  the  experiments  of  Dr.  Fyfe  (Edin.  Phil. 
Journal,  vol.  i.),  the  WBters  of  the  ocean  between  61"  52'  N. 
and  78°  S5'  N.  do  not  differ  much  in  their  saline  contents, 
these  being  between  3-27  and  3-91  per  cent. — The  waters 
were  obtained  by  Scoresby. 

M.  Eicbwald  informs  us,  that  the  waters  of  the  Caspian  Sea 
coBtain  much  sulphate  of  magnesia,  in  addition  to  the  various 
other  salts  held  in  solution  by  them. 

Dr.  Marcet  instituted  a  series  of  experiments  on  the  spe- 
cific gravity  of  water,  of  which  the  following  are  the  results : 
Sp.  Gr. 

Arctic  Ocean   ■     .     .     .  I'0266t 

Northern  Hemisphere  ,  J-02829 

Equator 1-02777 

Southern  Hemiaphere    .  1 -02682 

YelWSea.      ....  l-022ftl 

Mediterranean.     .     .     .  1-0293 

The  same  author  concluded  from  his  observations, 

"  1.  That  the  Southern  Ocean  contains  more  salt  than  the 
Northern  Ocean  in  the  ratio  of  1-02919  to  1'02757. 

"  i.  That  the  mean  specific  gravity  of  sea-water  near  the 
equator  is  1-02777,  intermediate  oetween  that  of  the  Northern 
and  Southern  hemispheres. 

"  3.  That  there  is  no  notable  difference  in  sea-water  under 
diSerent  meridians. 

"  4.  That  there  is  no  satisfactory  evidence  that  the  sea  at 
great  depths  is  more  salt  than  at  the  surface  *. 

*'  5.  That  the  sea,  in  genera!,  contains  more  salt  where  it  is 
deepest  and  most  remote  from  land ;  and  that  its  saltness  is 
always  diminisibed  in  the  vicinity  of  large  masses  of  ice. 

■  Tba  anthoT  of  the  abtitiact  of  Dr.  Morcet'i  obaerrationi  in  the  Edin. 
Phil.  Journal,  citaa  the  follawing  obeervatioiiB  of  Mr.  Scoresby  in  support  of 
thii  coadusioD. 


Sp.  Gr. 

Sea  of  Marmora 

.  I  01 91. 5 

Black  Sea  .     . 

.  10HI8 

White  Sea  .    . 

.  1-01901 

Baltic     .     .     . 

.  1  01523 

Ice-Sea  Water 

.  1-00057 

Lake  Ounnia  . 

.  1-16507 

8p.  Or. 

rSuiface  .    ,     . 

.  l-02ta 

Ut76*>lfi'N.<  At  738  feet     . 

.  1-0270 

LAt  1380  feet  . 

.  1-0269 

f  Surface  .     .     . 

.  1-0265 

1  At  120  Art     . 

:  1-0204 

Laf.  reP^A'  tiJ  At  240  feel     . 

.  I  0266 

At  360  ftet     . 

.   10268 

A^fiOOieet     . 

.  10267 
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6.  lliBt  smnll  inlaixi  scfts.  ihotigh  communicating  witb 
tile  ocean,  arc  niuch  lc«s  mh  thtin  the  ocean. 

"  7.  The  McditemiKwi  contains  ratli«r  larger  proportions 
or  snit  than  the  ocean  V* 

M.Lenz,  who  accompanied  ICo(zi.-bue'K  expedition,  inferred 
from  numerous  ex])erinients  that, 

I.  The  Atlantic  Ocean  is  salter  than  the  South  Sea ;  and 
the  Indian  Ocean,  beine  the  transition  Troni  the  one  to  the 
other,  is  jialtvr  tmv.irds  (lie  Atlantic,  on  the  west,  than  towards 
the  South  St-a,  nn  tlic  cast. 

3.  In  eacii  of  these  three  ({riTtt  oceans  there  exiUs  a  maxi- 
mum of  saltiM»&  towartb  tlie  north,  and  another  Lowunii  the 
Mtoth;  the  fir&t  being  fnriliiM'  from  tlie  equator  tlian  i]ie  se- 
cond. The  minimum  between  these  two  points  is  a  few  de> 
pretw  wath  of  the  equator  in  the  Athintic,  and  probably  also 
in  the  IV.'ific  diouffh  M.  Lena's  observations  did  not  extend 
sullicientiv  low  in  ihc  Pacific. 

3.  In  die  Athmtic  the  western  jKirtlon  is  more  «ll  than  the 
csstcm.  In  th«  Pacific  the  saluiexN  doe»  not  ap|)ear  to  alter 
with  the  longitmle. 

4.  In  proceeding  north  from  tlie  nonhcni  maximum,  the 
specific  gravity  of  the  water  diminishes  consuntly  as  the  lati- 
tude increases. 

The  samp  author  considers  that,  from  the  (rqiiiiior  to  +5"  N., 
the  water  <if  the  sen,  to  the  depth  of  1000  fiitliunis,  possesses 
llie  Mime  degree  of  saluicsst- 

'llieMduii^KtuftheNea,  imrticularly  thntoflLs  suHiue,  would 
teem  gn^lly  to  dejiend  on  the  proximity  of  nearly  permanent 
ice.  and  of  larpe  or  numerotis  risers.  Thus,  as  is  seen  above, 
the  Btiltic,  White,  DIack,  and  Yellow  Seas  are  less  sitjt  than 
die  main  ocean,  because  they  arc  supplied  with  ciirnpuratively 
large  quantities  of  fresh  water.  From  the  snuill  proportion  of 
salt  contained  in  the  Black  Sea  urul  Sea  of  Axoti  the  bays  of 
the  former  fre4)uviitlv  contain  ice,  and  tlie  latter  is  stated  to  be 
frozen  over  during  four  months  in  the  year. 

The  superior  »altnes»  of  the  Mediterranean,  though  an  in- 
land sea,  IS  attributed  to  the  evaporation  ofits  surfac^e,  which 
t*  lupposed  greater  dian  the  quantity  of  fre.ih  water  with  which 
it  is  supplied.  In  consequence,  two  gn-iil  currents,  one  from 
ibe  Black  .Sea  and  the  oilier  from  tlic  Atlantic,  How  into  it  to 
sujH»ty  the  waste  caused  by  cvaiK>miion. 

Tbe  saline  contents  of  the  xea  ure  important,  as  all  el>cmic&l 
changes  or  deposibi.  taking  place  in  it,  will  be  more  or  less  nf- 
fccted  by  diem.     The  gravity  and  pressure  of  the  sea  arc  of 

■  rttit  Tniu.  ISIO :  Riid  Edin.  Phlt.  JminiBl,  vol.  ii. 
f  Edin.  Juuifi.ufScieecr,  April  ($32. 
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still  greater  consequence ;  for,  as  the  pressure  increases  with 
the  depth,  effects,  which  would  be  possible  at  one  depth,  would 
be  impossible  at  another.  Thus,  it  is  obvious  froin  the  inge- 
nious experiuients  of  Sir  James  Hall,  that  carbonate  of  lime 
may  be  fused  by  heat  without  the  loss  of  its  carbonic  acid,  if 
subjected  to  great  pressure,  such  as  exists  at  the  bottom  of  the 
deep  sea.  The  pressure  of  the  sea  must  also  have  consider- 
able influence  on  the  kind  of  animal  and  vegetable  life  found 
at  different  depths ;  and  we  may  infer  that  beneath  very  deep 
seas  such  life  does  not  exist,  great  pressure  and  the  absence  of 
the  necessary  light  being  as  destructive  to  it  as  the  cold  and 
the  rarity  of  the  air  are  in  the  higher  regions  of  the  atmo- 
sphere. 

The  compressibility  of  water,  which  was  for  a  long  time 
doubted,  has  been  proved  by  experiment.  According  to  the 
observations  of  M.  CErsted,  corrected  for  the  pressure  of  part 
of  the  apparatus  employed,  this  compressibility  amounts  to 
46'65  millionths  of  its  volume  for  a  pressure  equal  to  each  at- 
mosphere. The  experiments  of  MM.  Colladon  and  Sturm, 
corrected  in  the  same  manner,  make  the  compressibility  of 
water,  not  deprived  of  air,  equal  to  4>7'85  millionths  for  each 
atmosphere ;  while  that  of  water,  deprived  of  air,  is  equal  to 
♦9"65  millionths  under  the  same  pressure  *.  M.  Poisson  es- 
timates that  it  would  require  a  pressure  equal  to  1100  atmo- 
spheres to  reduce  water  six  hundredths  of  its  volume  f. 
Water  containing  salts  in  solution  is  found  to  be  somewhat 
less  compressible.  It  follows,  that  at  great  depths,  and  be- 
neath a  great  pressure  of  the  ocean,  a  given  quantity  of  water 
will  occupy  a  less  space  than  on  the  surface,  and  will,  conse- 
quently, by  this  circumstance  alone,  have  its  specific  gravity 
increased. 

Temperature  of  the  Earth. 

The  superficial  temperature  of  our  planet  is  certainly  very 
materially  influenced  by,  if  it  may  not  he  entirely  due  to,  solar 
beat.  Thnt  the  difference  of  seasons,  and  of  the  climates  of 
various  latitudes,  originates  in  the  greater  or  less  exposure  to 
the  sun,  is  obvious.  That  local  circumstances  cause  great  va- 
riations of  superficial  temperature,  is  also  well  known;  yet  the 
principle  seems  to  prevail,  that  under  equal  circumstances,  the 
temperature  decreases  from  the  tropics  to  the  poles. 

It  would  be  useless  to  increase  the  size  of  this  volume  with 
a  detail  of  the  various  temperatures  that  have  been  observed 

"  Pouillel,  Eifmcus  ie  Phys.  Exp^rimeDtaleE,  2mG  ed.  I.  ii.  p.  65. 
t  PwtKHi,  Nouvelle  Thforie  ie  rActton  Capilkire,  p.  277. 
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in  diflcrenc  tituaiions,  or  uftlic  ntcxltfiailtiniii  nruing  from  local 
cau*es ;  this  will  bi;  found  in  vnrimiM  works  devoted  to  tlie 
subject,— more  particularly  in  Humboldt's  Treatise  uu  Iso- 
tbermaJ  Lines. 

tlespectiiiff  the  temperature  of  our  globe,  M.  Aniffo  has 
made  tbc  folToning  remarks :— "  1st,  In  no  pitrl  nf  (lie  onrdi 
on  l«nd,  nnd  in  no  sciiv>n,  will  n  lhermum<:tcr  riiiKod  IVoti)  two 
to  thrc«  metres  nbuve  ibc  gruun<l,  nnd  proteWttl  fnini  all  re- 
verberutioit,  attnit)  the  46tii  ceittif^rudc  d^jpve :  Sndly,  In  tlie 
open  sea,  the  lenipei'alure  of  ilie  itir,  whatever  be  the  place 
and  wason,  nerer  attftins  (he  Sist  ceuligrade  degree:  Srdly* 
The  greatest  degree  of  cold  which  has  ever  been  observed 
upon  our  globe,  with  the  thermometer  suspended  in  itiv  nir> 
is  51)  centigrnde  degivcs  bekiw  zero  :  4ltily,  The  lenipcr:iture 
of  the  water  of  the  mts,  in  no  latiuidc.  and  iu  no  seiuoi),  rise* 
obove  4-  3(>  ccntigrmle  degrees  *." 

Gcologixfi  hare  dii^covered  that  the  lupcrHciat  temperature 
of  the  earth  \\i\s  not  idways  remained  the  ).aiiie,  nnd  thnt  lliere 
is  evidence  of  a  very  conUde ruble  <iecreaie.  This  evidence 
wiil  be  found  scnttered  over  such  [Mirls  of  the  following  piiges 
as  treat  of  organic  remains  and  therefore  need  not  be  adduced 
here.  It  ma}*,  however,  be  right  to  remark,  tliat  it  rests  on 
the  discovery  of  vegetable  and  animal  remains  entombed  ia 
situations  where,  from  theniintofa  congenial  lem^ieraturp, 
such  animals  or  vegetables  would  now  be  imabic  to  exist. 
Undo«ble<H_v  this  inference  rests  on  the  supposed  nimlog)-  bo 
tween  anini;il.s  and  vegelnliK-j!  now  exl>.tirig,  nnd  ihosc  ol  ii  si- 
milar general  itructure  found  in  various  rocks,  nnd  n\  various 
dcptlu  beneath  the  earth's  surface:  but  as  we  now  lind  every 
aumal  and  vegetable  suited  to  the  »itUBtiofls  proper  for  them, 
ve  have  a  right  to  infer  design  at  all  periods,  iinu  under  every 
pnmihlr  state  of  our  earth's  surface;  and  therefore  to  consider, 
ibat  similarly  «>iistiluted  animnis  and  VL^ctables  have,  in  gc- 
Denl.  had  ^iniiUir  hnbiiats. 

'11  lit  decrease  in  snrfacie- temperature  may  ari»;  either  from 
extcrtial,  siipcrficiat,  or  interna]  caiuies. 

Exiertial  lufiuenee. — Heat,  derived  from  the  sun,  prtnlucing 
such  great  eRects  at  present,  it  has  been  sti])pose<l  that  a  diu 
l«rence  in  the  relative  position  of  our  ptanel  and  our  great  lu- 
minary would  eau^-  n  corretpoiiding  cliange  in  the  suHRce- 
temperalure  of  the  globe.  Theories  have  been  invented  which 
suppow  such  a  change  in  the  earth's  axis  ns  wouk)  remler  the 
present  poles  partiofliie  erpiator,  and  thus  capable  of  having 
once  su|)[Kirie<l  a  tropifal  vegetation,  which  has  gi'a<liinlly 
dbap|teareil,  and  been  replaced  by  such  plants  as  can  cxtAl 


*  Add.  ()«l*b}>.  Hdi-  Qiiin.  loDi.  xsviti  nnil  Eilia.  Itiil.JouriL  WIS. 


8 


Ttmjteratttre  oftAe  EaHk. 


snitd  mns«!s  oF  ice  nnd  snow.  Mr.  Hcrscbvl,  Ticwing  ttiis 
subject  with  the  eve  of  nn  HNtroiionicr,  oinviilcrs  tliitt  a  di- 
niinutioi)  of th«  sur^c-tenijHTOturc  mifjht  urU«  from  n  ctuinge 
in  the  dlipticiiy  of  the  MinhN  orbit,  whicb,  tbou^ti  slowly, 
era()u»)ly  biK^ocues  more  circiilsr,  No  calculations  naving  vt:t 
been  matle  as  to  the  probaWe  amoiinl  of  decreased  ieini>em- 
Inrc  from  this  caxise,  it  can  at  prcwnt  be  only  considered  ai  a 
pu$«ibk  explanation  of  those  gcuWicsl  pliu>nQro«iia  wbicb 
point  tu  considerable  alterations  in  climiUcs  *. 

Supfi-firial  l^ueiKf. — A  cK-creiiMiof  Hnii|>€r«ture  may  arise 
from  iiich  ii  viniiiiioii  in  the relaiive  poHiiion  of  luiid  and  wnicr, 
and  in  the  elevation  and  furm  of  land.  &s  may  cauve  tlie  cli- 
mate, in  any  given  pO!.itiun  on  tlie  eartli's  surface,  so  to  chancre, 
that  a  jfivater  heal  may  precede  a  lew  heat,  and  the  land  be 
'  capable  of  supporting  the  vegetables  and  animals  of  hoi  cli- 
mntes  at  one  time,  and  be  incapable  of  doing  so  at  another. 
For  this  ingcniouii  theory  we  are  indebted  lo  Mr.  Lycll  f.    It 
'  atip|KMV.s  II  combination  of  extcnini  and  internal  caiues;  the 
(alter  raising  or  dcpro^ing  the  land  in  tin;  proper  »ituiittoii)>, 
ibe  former  supplying  the  necessary  heaL     It  aUo  supposes 
'  the  possible  recurrence  of  a  warm  climate,  so  that  the  same 
situation)!  niigfit  alternately  be  placed  under  the  influence  of  a 
raised  and  a  depressed  temperature.     We  have  so  few  data 
fi>r  estimating  the  value  of  this  theory,  that  it  can  only  be  con- 
sidered as  a  possible  explanation  of  a  diniinished  tcm}K>rature. 
Il  must,    however,  be  ailntittcd,  that,   in  every  state  of  the 
varlh's  suH'ace,  the  relative  disposition  of  land  and  water,  and 
the  form  or  elevation  of  t)io  Itind,  would  nlu-ayx  have  had,  as 
"■tltey  nnw  have,  rcry  considerable  influence  on  eliniaCe. 

tntrrnal  Iiiflufncf,—VToa\  llie  uirliest  times  an  opinion  has 
fexUted  among  pbiliMophers  that  a  central  heat  exists; — im 
'  opinion  naturally  arising  from  the  ])hifnomena  of  volcanos  oikI 
•  liot  springs.  But,  notwilhiCandinfi!  tliis  opinion,  il  was  not 
"unlil  a  cofliparalively  late  )H>i-iod  that  direct  cxprrimcnis  were 
instituted,  for  the  purpose  of  determining  whelltrr  the  Icm- 
'peraturv  dors,  or  does  not,  increase  with  tlie  diqitli,  or  from 
Jie  Mirfocc  dowiiwartl*. 

VariouK  obfiervntiiins  have  been  made  on  the  temperature  of 
lines  in  Great   Britain,    (■Vance,  Saxony,  Switzerland,  and 
ven  Mexico.    hW  those  made  previous  to  1827  were  col Iccti-d, 
Furranged,  and  commented  on  by  M.  Cordier(.     Ex|)erimenls 
tbe  temperature  of  mines  have  been  made  in  various  wnys ; 


*  UcncM,  (inol.Tnuu.,  2tiA  icriot,  vol.  vi. 
t  Friacqilci  of  GraJogy. 
[  EH«d  Mir  la  Tcnipiratutv  il«  rinUritiir  ilc  la  'I'tm.-:  M£ai.  dr  l'.\ud. 
tvoi- viL 
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somdimex  byaiccrlatiiin};  tbclicntoTiiiriD  tli«gstllenes,soine- 
tiinc:^  tJtitt  of  tlie  sugnaiit  wuter  si  various  lr*vl»;  at  othcn, 
by  observing  the  temperature  of  springs  at  iljflcrcnt  (lq}ths, 
ur  that  of  ilie  waters  pumpeil  up  fruiii  Iwlow ;  aiiU  xomniinvs, 
(hough  rarety,  by  obtaining  tb«  iem[)eraiure  of  ibe  rock  itself 
at  various  levels. 

It  soon  suggested  itself  thai,  though  these  experiments 
[xnntnJ  lo  an  iitcretuw  of  temperature  as  wc  descended,  the 
prmencc  of  tlie  miners  with  tlieir  lui»)>i>  or  candles,  and  the 
exploiions  of  gunpowder  in  some  mines,  would  cause  on  in- 
creawtl  beat  of  the  air  in  ffallerie^  sufficient  lo  prutlucc  ex- 
ceedingly grave  errors,  if.  Cordier  endeavom-»  to  axsign  lo 
these  and  other  objections  their  full  value.  It  is  calculated 
that  a  miner  disengages,  in  an  hour,  a  quantity  of  heat  suffi- 
cicni  to  raise  the  lempvraturc  of  M2  cubic  metres  of  air,  one 
di^rce  aliovc  sgireriout  heat  of  12^  centigrade.  It  is  also 
interred  timt  ibur  milierx'  liunpx  will  proilucc  as  much  boat  as 
lliree  miners.  It  is  further  culctilHte<i  [luii  the  presence  of  two 
hundred  miners  and  two  hundred  lampi,  properly  Nepariiiod 
from  each  other,  would  elevate  the  teniperuluie  nf  u  giillery 
whose  dimensions  are  one  metre  by  two,  and  <):i,(>(X)  metres 
long,  about  one  degree  (centigrade)  m  one  hour.  M.  Cordier 
also  mentions,  that  in  the  coal-mine  of  CarmcRUX  "  nineteen 
lamps  and  twenty-four  miners,  scattered  throu&h  two  levels, 
and  continually  employed  during  six  days  in  the  week,  pro- 
dueeil,  by  tlic  hour,  u  heat  KufBcient  to  raise  tlic  temperature 
of  the  air  in  tlic  giilteries  liy  1°'66  cenu"  The  air  in  these 
jjallcries  was  estininted  ut  12,66<>  cubic  meireit. 

Another  lourci;  i>f  error  arises  from  tlie  circulation  of  air  in 
mines,  and  its  introduction  from  the  surlaco.  This  will  vary 
according  lo  the  local  distribuiion  of  the  galleries  in  a  mine; 
but  there  will  always  be  a  tendency  to  replace  expanded  and 
heated  air  by  thai  which  Is  more  dense  and  cold  ;  conscnucntly, 
from  whatever  cause  the  hent  ofa  mine  may  be  dcriveti,  if  the 
air  in  it  be,  a»  UMudly  hiipiwiis  waroter  than  that  of  tlic  sur- 
fiice,  the  cold  nir  will  always  strive  to  get  into  the  mine,  ami 
the  healed  air  to  escape  from  iU  It  follows,  ibat  the  entrance 
of  air  from  the  exterior  surface  tends  to  lower  the  tempera- 
ture vt  the  mine,  and  in  some  measure  to  check  tlie  heat 
cauK^l  by  the  worliings.  M.  Cordier*  observes,  onthts  sub- 
ject, that  die  mean  icnipcrnlore  of  Mr  man  tifair,  introduced 
into  a  mine  daring  a  year,  is  lower  than  the  mcun  tenijieritturc 
of  the  country  for  ibe  same  year,  and  estimates  tbe  diiTerciicc 

•  Kmu  lur  ta  T<ai)i^a(urc  dr  rinljiicui  dc  la  Tctrc. 
Il  luu  hern  iu|iooicd,  ihc  ait  ill  mints  being  luidrr  a  f;rcHlcr  i>rpnurc 
tlwn  lliai  u  U)t  MirfMC,  luid  undfrguiiig  lliis  ckui^i:  in  «  diwt  time,  lluii  bcal 
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between  tbem  at  between  2°  and  3°  ceOL  for  tfae  greater  part 
of  the  mines  m  our  climate. 

The  waters  id  mines  may  either  give  too  high  or  too  low  a 
temperature,  as  they  may  be  either  derived  from  beneath  or 
above.  If  waters  descend  from  the  surface  into  a  mine,  they 
wilt  cany  with  tbem  their  original  temperature,  modified  by 
the  heat  of  the  sabstances  through  which  they  pass;  so  that 
their  difference  of  temperature  io  the  mine  and  on  the  surface 
will  depend  on  their  abundance  or  scarci^,  and  on  their 
slowness  or  rapidity  of  motion.  Moreover  they  will  constandy 
tend  to  reduce  the  surfaces  of  rock  through  which  they  per- 
colate to  their  own  temperature.  The  same  remarks  apply  to 
water  derived  from  a  lower  level. 

Ute  temperature  observed  in  the  rock  itself  will  be  more  or 
less  affected,  according  to  circumstances,  by  that  of  the  water 
or  air  near  it  So  that  the  sides  of  a  mine,  to  certain  distances, 
might  possess  a  heat  not  common  to  the  mass  of  rock  at  the 
same  level. 

From  these  various  sources  of  error,  to  which  others  might 
be  added,  the  observations  made  under  circumstances  that 
might  be  influenced  by  them,  can  only  be  considered  as  ap- 
proximations towards  an  estimate  of  the  value  of  this  mode  of 
inquiry.  Torendeceach  set  of  observations  available  forwbat 
they  may  be  worth,  M.  Cordier  has  classed  those  made  under 
different  cireumstances  under  different  heads.  His  tables, 
thus  formed,  have  also  the  great  advantage  of  being  reduced 
to  common  measures  of  heat  and  depth. — From  these  the  fol- 
lowing have  been  selected  as,  perhaps,  least  liable  to  error*. 

would  be  evolved  (ufficient  to  cause  the  sppearance  of  an  incresse  ot  lem- 

CtAture  corresponding  with  an  increased  depth.  But  as  the  cold  sir  will 
come  expanded  by  the  heated  air  of  the  workings,  and  a.%  the  change  of 
firewure  cannot  be  very  sudden,  this  does  not  appear  sufficient  to  account 
or  the  pbienomcQa  observed.  According  to  Air.  Ivory  (Phil.  Mag.  and 
Annals,  of  Fhil.  vol.  i.  p.  94),  one  d^ree  of  heat,  of  Fahrenheit's  scale, 
will  be  extricated  from  air  when  it  undergoes  condensation  ^  ^^  ;  "nd  if  a 
mass  of  air  were  suddenly  reduced  to  half  its  bulk,  the  heat  evolved  would 
be  =  90°. 

•  The  temperature  in  these  tables  is  marked  in  degrees  of  the  centigrade 
thermometer.  When  we  connder  the  simplicity  of  this  scale,  and  the  faci- 
lities with  which  calculations  can  be  made  with  it,  it  seems  strange  that  its 
use  should  not  be  generally  adopted  in  this  countrv,  where  we  continue  to 
employ,  from  habit,  the  least  philosophical  of  the  three  scales.  The  centi- 
grade scale  can  eauiiy  be  reduced  to  that  of  Fahrenheit,  by  considering  that 
the  latter  is  to  the  former,  between  the  freezing  and  boiling  points  of  water, 
s«  189  to  100,  or  as  9  to  5.  The  degrees  of  Rcanmur's  scale  are  to  those 
of  Fahrenheit's  as  4  lo  9.  As  the  zero  of  Fahrenheit's  scale  is  32°  of  that 
Kale  below  the  lero  in  the  others,  it  is  always  necessary  to  majie  a  proper 
■Uowance  for  it. 
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T^U  <^  Obiervtttioin  vtadc  on  the  Springs  in  Mine*. 


Saxony.  Daiibn-  I 
inon.  bnd  of^ 
Hinlcr,  1802. 


Minea. 


r.i-nil  und  Sil»cr  of 
JimKliohc-Hitk*. 


BrtlUtif.    Dniibu- 
18(U.  I 


Cornwaa.       Pox. ) 

PuU.  1821.        f 

Mncico.  ilumboMt. 


Ht-5thcTl  (itiick 
Mimmtlfnliil  . 
Pniillnoiitn    .  . 


Huctgik-t 


DnlcoAth — Coppor . 
GuuiisxiMlo-Silvei 


Dii4h. 


MMB. 

78 
217 

321 
39 
75 

ea 

SO 
120 
330 

4.tQ 

.^23 


vl     I    mean 
(lie       of  the 


OH- 

9-4 
13-5 
13-8 
H* 
1I» 
119 
US 
122 
|.V 
IS- 
Ifl-7 

2T-S 

3A-8 


On- 

8- 

8- 

8' 

8- 

11 -.S 
II'S 
11-5 
11- 
11- 
II- 
11- 

10- 

16- 


I'ables  (^the  Tetnperaturr  (^the  Rock  in  Miaa. 
T.  Thcrmomeler  pinccil  in  n  niche  cut  iii  thv  rock,  disiaitt  from 
(be  prit)cip»]  workings :— the  bulb  in  the  rock ;  llie  rest  in 
a  glass  lube: — (he  wliole  covered  by  a  glass  door,  closing 
the  uidte,  sod  onlyop«neil  lor  observation. 


SMoar.   D«TWbra.\  /Mine  oT  [t«ictit'n\  IHO 

I80S,  I8O0,  I80r. ./  I    Otikk;I<;na&>il./3<!0  15- 

i7l'a  8-75 

lOS-i  12-81 

2l>3-2  15- 

37Ji-M  l8-7a 


cflbica.   aHaaaa. 
II2A         8- 


II.  Tlicrmomctcr  pinned  in  the  earthy  matters  at  the  bottom 

ofgallcric-s  wliich  had  been  inundated  two  days*. 
ConoIL    fox.       tuniwdMinw  /'**         ^^        "*" 

III.  Tliennonieter  fixed  in  tlie  rock  uf  n  gnllciy,  for  eighteen 
months  at  ft  yard  deep, 

CDittwalL    Pox. 
PiiblltlHd  tS2 


l^...]^-'^ 


[I'UUlh 


121 


21-2 


to- 


•  !)L  Conlivr  nrninrki  on  l)ifi  trror  thiil  may,  in  thin  cur,  aiUt  fiom  ike 
miird  tritipcraturvol'  Oi<'  (;lln('ri•-^  before  inuiiilution.  produced  bythe  umul 
caunia  miMM  al  vork,  and  nf  the  saten  during  inundation.  OntliMnitv- 
jnt  he  dlca  «o«d  obanrvadont  of  liii  o«u  at  Raviji,  npnr  CanuMiu,  wbicb 
Auw  that  ibc  dilleTcneei  of  tnnprrutiiTv  Ix-ivcvn  the  robbiib  on  tltr  floor  of 
ilw  gslUric*,  and  that  ptcfwi  tu  the  levfl,  nmountcd  M  2°-C)  2°-tl,  und  tvcu 
IT- 1  emlipadc. 
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Table  of  the  Temperatures  of  the  Bock  observed  in  the  Coal- 
mines at  Carmeaux,  Littry,  and  Decise. 

Carmeaux.         p,^,     Ttmattan. 

W«ter  of  the  weU  Viiiae 62  12-9 

Waterofthe  well  Bigotre ll'S  1315 

Rock  M  the  botlom  of  Rmvin  Mine     ,    .   .  181-9  17-1 

Ilockatthe  bottomofCaitellan  Mine    .  .  192-  19*5 

Littry. 

Surface 0-  II* 

Eockatlhebottomof  St.ChatlMMJDe— t      gg.  16-135 

mean  of  2  obc J 

Decise, 

Voter  of  the  well  P^ltMon 8*8  11*4 

Water  of  the  PuitadeaPaviUoni    ....  169  11-67 

Rock  ill  the  Jacobs  Mine 107*  17-78 

171*  221 

These  observations  were  mode  with  great  cnre ;  "  the  ther- 
mometer was  loosely  rolled  in  seven  turns  of  silk  paper,  closed 
at  bottom,  and  tied  by  a  string  a  little  beneath  the  other  ex- 
tremity of  the  instrument,  so  tnat  so  much  of  the  tube  might 
be  witlidrawn  as  might  be  necessary  for  an  observation  of  the 
scale,  without  fearing  the  contact  ^  the  air:  the  whole  con- 
t^ned  in  a  tin  case."  This  was  introduced  into  a  hole  from 
v4  to  Q.6  inches  in  depth  and  l^-  in  diameter,  inclined  at 
an  angle  of  10°  or  15°;  so  that  the  air  once  entered  into 
the  holes  could  not  be  renewed,  because  it  became  cooler, 
and  consequently  heavier,  than  that  of  the  galleries.  The 
thermometer  was  kept  as  neariy  as  possible  at  the  tempera- 
ture of  the  rock,  by  plun^nng  it  among  pieces  of  rock  or 
coal  freshly  broken  off,  and  by  holding  it  a  few  instants  at 
the  mouth  of  the  hole,  into  which  it  was  afterwards  shut,  a 
strong  stopper  of  paper  closing  the  aperture.  The  thermo- 
meter generally  remained  in  this  hole  about  an  hour  *. 

Temperature  of  Water  in  Artesian  Wells,  and  in  neglected 
Mines, 

Artesian  wells  are  well  known  as  borings,  by  which  water, 
at  different  distances  fium  the  surface,  rises  to,  and  even  abovc^ 
that  surface,  from  its  endeavour  to  escape.     According  to  the 

■  Where  the  investigation  of  the  increaie  or  decreoie  of  temperature,  be- 
neallintch  a  depth  as  maybe  nut  of  atmo*phericiiiRuencei,  is  so  easy,  with 
a  few  neceiaary  precautiani,  it  ia  surprising,  that  in  the  British  coAieries, 
which  arc  so  numerous,  and  many  of  which  are  very  deep,  so  few  direct  es- 
periments  should  have  been  made  on  the  lemperatmo  of  the  nek  itwlt 
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observations  of  M.Arsgo,  the  greater  the  deptb  oTtheiic  w«ll«, 
the  higher  is  the  temperature  of  the  waten  that  flow  I'roni 
them. 

From  ex|>crjiiii;iit«  muJc  by  M.  I-lcumti  dc  Bcllcvue,  in  an 
Artoiitn  well  on  ilie  xeit-^idr  n<air  Kuchcllv,  tlic  tcmiH-niturc 
iiicreate.4  «ith  (hedeptli.  The  well,  iit  the  time  irT  ihv  tir!>t 
experiment,  was  3^  inches  in  diameter,  and  316  feet  deep,  ami 
in  it  a  colunin  of  brackish  aatl  hlagaant  water  rose  to  the 
height  of  39t  feet.  On  February  HiJi,  1830,  he  found  tlie 
temperature  at  the  bottom,  after  the  thermometer  had  re- 
mained there  2t  hours,  to  be  =  16°*lf5  centigrade;  the  ex- 
ternal air  beings  10  'G.  At  1  I  feet  beneath  the  surlace  of 
the  water  the  (i.-ii)p(-rnturc  vrits  foiin<l=  IS -12  cent,  after  the 
instrument  had  reiuainttd  17  hours.  Common  wc-IIk,  varying 
in  depth  from  22  to  29  leet,  utl'orded  at  tite  same  time  n  main 
temperature  of  8''>75.  On  March  22nd,  MM.  Emy  and  Oou 
made  further  experiments  on  tl>e  same  well,  which  was  tJien 
sunk  to  the  dcptli  of  125'16  metres,  or  SGUi  metrical  feet. 
Tlicy  found  the  lem)>crnture  at  die  bottom,  after  the  thermo- 
meter had  remained  (here  25  hours,=  18  12  cent.  Fearful  of 
some  inaccuracy  in  tlii>  cx|]erimciit,  thry  repeated  it  the  next 
day,  vrlieii,  alter  the  ULstrumvnt  had  remained  at  the  boltutn 
for  15  hours,  ihey  obtained  exactly  tlic  samervsull.  M.FIeu- 
riaa  de  Bellevneestimatea  thcuMftii  (cmperaturcof  thcCuuairy 
at  U-^87  CBiiL" 

Theie  experiments  were  conducted  with  great  cnrr,  and 
seem  highly  illustrative  of  an  increase  of  heat  from  the  ^turface 
to  the  interior;  for  the  column  of  water  being  subject  to  the 
usual  laws,  it  would  equalize  its  temjwraturc  by  the  descent  of 
the  cooler,  and  tlic  ascent  of  the  warmer  water,  if  a  cunMmit 
tource  of  comparatively  considerable  heat  did  not  exist  at 
the  bottom. 

In  the  waters  of  neglected  mines  also  there  are  numerous 
observations  tending  to  show  that  the  waters  do  not  follow  the 
laws  of  their  greatest  specific  gravity  in  such  situations,  but 
that  the  tcmpemturcs  grcady  increase  with  their  depth.  Cer- 
tainly, in  many  siluatioiis,  such  as  in  recently  flooded  mines, 
tbo  water  would  be  heated  by  the  galleHes  in  which  work  had 
bccD  carried  on ;  but  such  influence  could  not  continue  tor  a 
loor  period,  and  there  are  numerous  oh^ervaiions  which  show 
■n  iDcrease  of  tem)>erature  in  neglected  mines.  On  a  subject 
of  this  kbd,  however,  great  caution  is  necessary  in  obtaining 
die  true  temperature,  and  it  is  very  dcurable  that  many  of  Uic 
experiments  should  be  repeated  f. 

•  ilcariaii  it  BoH*niP.  .loumaT  do  GMmtic,  Iflm,  i.  ^ 

t  A  oDld  »^hnj{  prri-olaiinc  rajiidl)-  IVom  rfii-^nrfice  luthp  Jcr|i  «-<Icr»  ef 
a  nifttctcd aunc  vuuld  ivnil  isvool  ilic  wMmui  lueli  6u[)llis. 
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Temperaturt  ^  Springu 

The  temperature  of  surface-springs  has  been  supposed  to 
give  nearly,  if  not  alt^^ether,  the  mean  temperature  of  the 
countries  m  which  they  appear.  Their  value  in  this  respect 
would  depend  on  whetner  the  waters  which  supply  them  be 
derived  from  above  or  beneath,  that  is,  whether  they  percolate 
from  the  surface  through  porous  strata  unti)  thrown  out  by  im- 
pervious beds,  or  are  forced  by  some  means  from  comparatively 
greater  depths  upwards.  Many  springs,  we  well  know,  come 
within  the  first  class;  but  many,  we  are  also  certain,  come 
within  the  second,  for  their  temperatures  are  greatly  above 
what  they  could  have  acquired  by  mere  percolation  down- 
wards. 

At  Paris,  the  oscillations  of  the  temperature  of  the  earth 
do  not  quite  cease  at  28  metres.  Professor  Kupffer  considers 
that  25  metres  from  the  surface  will  afibrd  a  depth  l)eneath 
which  springs  rise  with  a  uniform  temperature  throughout  the 
year,  being  sufficiently  removed  from  atmospheric  influences. 
Admitting  this,  it  is  clear  that  if  surface- springs  be  small,  and 
rise  slowly,  they  may  have  their  temperatures  somewhat 
changed  during  tneir  passage  through  the  25  metres  ;  while  if 
they  rise  quickly,  and  their  waters  be  copious,  they  will  suffer 
little  change  in  their  traverse  through  that  thickness.  The 
question,  however,  of  whence  tlie  waters  may  have  been  de- 
rived, remains  the  same. 

Professor  Kupffer  has  constructed  the  following  Table, 
principally  from  Von  Buch's  Treatise  on  the  Temperature  of 
Springs,  and  from  Humboldt's  Treatise  on  Isothermal  Lines, 
with  the  view  of  corroborating  the  observations  of  Wahten- 
berg,  that  the  temperature  of  springs  in  high  latitudes  is 
creater  than  that  of  the  air,  and  of  those  of  Von  Hum- 
boldt and  Von  Buch,  who  found  that  in  low  latitudes  the  tem- 
perature of  springs  was  lower  than  that  of  the  air; — showing 
"  that  the  temperature  of  the  earth  is  sometimes  very  different 
from  the  mean  temperature  of  the  air,  and  that  its  distribution 
follows  different  laws*." 

•  Kup(r«r  on  the  Mean  Temperature  of  tbe  Atmosphere  and  uf  llic  Earth 
ia  tome  Parts  of  Russia:  Edia.  New  Phil.  Juum.  vol.  viii. :  and  Poggcn- 
dorfs  Aniudcn,  1829. 
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15 


* 


Congo 

Cwi'M 

St.  Juo  (Cbm  Verde  Uln) 
Bock  Port  (JunnicB)    .  . 
HaTBDoab 

TnuiriSb 

Ciim 

CiiKuiDnti 

Phaadelptu* 

CmMsux 

Gmrvk 

Puii     

BmUd 

DafaKa 

K«iU     

KMwick 

Kontfpibcrg 

E(liabiii|tb 

Cvlicrooa 

Vfmi 

Vmo 

OiwcrtraliaU . 


15  — 
18  — 
23  — 
2S  — 
28i— 
30  — 

39  — 
V>  — 
■13  — 
46  — 

40  — 
521- 
M  — 
34  — 
54  i- 
5li^ 
BiS  — 
flfll- 

eo  — 

06  — 


TnoTi.  or 

KiRh. 
K.hr. 


4S 
0 
0 
0 
0 

0 
0 

ICO 
0 

300! 

360 
75 
40 
« 
« 
0 
0 
0 
0 
« 
0 

500 


7l3!i 

7812 

76- 10 

79-02 

"4-^ 

73-85 

lM-40 

73-S 

a-1-37 

S-I'<i6 

55-40 

52-iia 

57-70 

J0-S2 

49-82 

■t7-7i 

4S-6i 

46-6J 

47-75 

47-30 

43-70 

37-17 

34-25 


Ttmp. 
oTAfr. 


7S-I2 

H-J-40 

7700 

K0-i5(l 

78-12 

77-00 

7093 

72-5 

M-KS 

34-U7 

57-li7 

49-32 

51-57 

4fl-40 

40-10 

-WVIO 

47-117 

43-25 

47-75 

47-30 

42-ll> 

33-35 

a*-25 


Ob»nm. 


Snulli. 
ilumboldt. 
Iluiiilton. 
Iluiilrf. 

Ffrrii-r. 

\'oii  Hiich. 
Noucl. 
Mniiilitld. 
WartU'ii. 

l.i>rdi*r. 

Uuuvunl. 

KirwRn. 
Dnlton. 

Emuin. 

Phijfair. 

Hiihli-nborg. 


To  this  should  bo  added  ProfcKSor  KuplTer's  own  ob!i«rva- 
tion5  in  Kusstn. 


rtuiM. 

UllSr. 

lltiKht. 

IVmti.ot 
Eaith. 

TnnpLOf 
aI(. 

Kinpkijciia     ........ 

30 

5i> 
(10 

:iou 
3D 
200 
2<)0 
2U0 

3*-S7 
4.1'25 
37-17 
3e-2T 
35-37 

sS-7 

37-4 

31-5.-. 

30-43 

Nbhliff'^agilkk 

I 


The  above  tables,  if  correct,  arc  suflkient  to  show  that, 
though  thffi  tcrrc>triid  tciii|icrnturc,  rh  deduced  from  springii, 
decreases  from  the  Wjualor  to  Ihc  poles,  it  (W-s  not  dccri-nsc 
according  to  tlic  mean  tenipcruture  of  the  air  obovc  il.  'I'lm 
weiiiit  to  point  out  ihnt  there  in  :iome  modifying  cau&e  in 
action  independent  of  &oIar  innttencc.  Wuhk-idn^ig  Imti  no- 
ticed thai  many  deep-rooted  plants  and  trees  only  flouri.'il) 
becaasc  the  temperature  of  the  earth  exceeds  the  mean  icni- 

Erature  of  the  air;  and  I'rofes&or  KupfTer  remarks  that  he 
s  often  Imd  occasion  to  confirm  this  observation  in   ihe 
northern  Umls. 


16  Temperature  ofSprittgs. 

At  the  contact  of  the  atmosphere  und  enrth,  we  shoultl  ex- 
pect, if  they  possessed  different  sourcesi  of  temperature,  that 
they  would  mutually  act  on  each  other,  and  that  therefore  the 
equal  mean  temperature  of  different  parts  of  the  earth's  sur- 
&ce  would,  to  a  certain  extent,  correspond  viixh  equal  terres- 
trial temperatures,  as  deduced  from  moderate  depths.  This 
mav  perhaps  account  for  Professor  Kupffer's  conclusion,  that 
*'  if  we  draw  lines  through  all  the  points  which  have  the  same 
terrestrial  temperature,  uiese  Umeothermal  lines  resemble  the 
isothermal,  as  they  are  paralleT  to  the  equator,  but  diverge 
from  it  in  several  points*." 

The  temperature  of  the  surface,  as  deduced  from  spripgs, 
is  undoubtedly  liable  to  many  errors,  as  it  rests  on  the  assump- 
tion that  they  take  the  temperature  of  the  earth  at  moderate 
depths.  Those  springs  which  percolate  through  porous  strata, 
'  until  thrown  out,  may  take  this  temperature ;  out  those  which 
seem  to  come  from  beneath  cannot  be  supposed,  though  cooled 
in  their  passage  upwards,  to  do  so. 

The  evidence  that  many  springs  rise  from  considerable 
d^ths,  and  possess  a  temperature  independent  of  solar  influ- 
ence, rests  OQ  their  great  heat,  which  varies  from  the  boiling 
point  of  water  downwards  to  ordinary  temperatures.  It  is 
impossible  to  account  for  this,  otherwise  than  by' supposing 
such  heat  communicated  to  the  water  in  parts  of  the  earth  far 
beneath  the  sur&ce,  and  removed  from  atmospheric  influence. 

The  source  of  the  beat  in  thermal  waters  has  occupied  the  at- 
tenUon  of  Berzelius,  Von  Hoff,  Keferstein,  Bischoff,  Daubeny, 
andothers.  Theformer  remarks  on  those  thermal  springswhich 
are  charged  with  various  salts  of  soda  and  carbonic  acid,  and 
attributes  their  origin  to  the  percolation  of  atmospheric  waters 
to  volcanic  regions,  after  which  they  are  forced  up  to  the  sur- 
fiure,  charged  with  the  substances  with  which  they  have  become 
combined  in  those  situations.  Von  Hoff  opposes  the  theory 
of  a  mere  volcanic  point  supplying  the  necessary  heat,  und 
considers  it  mudi  more  probable  that  this  is  due  to  those  pro- 
cesses in  the  interior  of  our  globe  which  produce  volcanos  and 
earthquakes.  Keferstein  considers  that  hot  vapours  and 
^riiwB  are  due  to  volcanic  agency,  which  may  be  very  deeply 
seated,  even  below  the  oldest  formations.  Bischoff,  who  de- 
tails these  various  opinionsf,  does  not  appear  to  have  adopted 
any  dedded  one  of  his  own  on  the  subject,  but  directs  atten- 
tion to  the  possible  increase  of  temperature  in  the  waters  by 
the  internal  heat  of  the  earth  at  great  depths,  independent  of 

■  Kupffet  (metnoir  died  above). 

t  tJbct  die  Vulchaninchun  Miiicmlqiii'llcn  Doiilschlaiid  uiid  Frankrcichs: 
and  Edin.  Nen  Phil.  Jouruul,  IthiO. 


Temperature  q^  Springs. 


o 


rolciaic  fires,  ami  ubsvrvcs  thu  if  tliv  chnDiwls  tl)ix>u(;h  which 
the  «nitcn$  flow  upwards  bccoiuv  once  hcntutl,  tlicir  walls 
would  conduct  little  heat  outwsnU,  for  r(ick%  an  bad  conduc- 
tors of  heat,  as  is  well  Jthoxm  in  the  ca»e  of  Inva  Ktratms,  on 
the  outside  of  which  the  hand  may  sometimes  be  placed,  while 
ihe  melted  rock  is  still  flowing  inside". 

]n  support  of  the  opinion  that  thermal  waters  may  have 
their  hi^h  temperature  caused  by  n  general  internal  heat,  and 
iwt  by  mere  volcanic  points  on  the  vurth')«  surface,  it  mar  be 
remarked  Uiat  thurmal  springs  occur  in  almost  all  siliuitioiis, 
some  of  which  arc  far  removciJ  IVom  any  volcanic  points  on 
(he  surface. 

The  immediate  connexion  of  the  Geysers  and  die  volcanos 
of  Iceland  is  so  obvious  that  few  wilt  be  found  (odoiibt  it;  yet 
when  hut  springs  have  been  found  traversing  cracks  in  strata 
not  volcanic,  tlicories  have  been  invented  to  explain  their  ori^ 
gin  by  chcinkal  combinations  at  small  depths.  TIh;  salts, 
however,  usually  held  in  solution  in  ihow  waters  do  not  idTord 
support  to  this  view,  and  Bnrzelius  hu-t  shown  il  to  be  untCf 
DBole  with  respect  tu  tlie  Carlnbail  waters.  ' 

To  show  ilie  various  rocks  among  which  thermal  .ipriniri 
occur,  we  will  select  a  few  examples.  In  ranges  of  niouniuind 
lli«v  would  appear  to  be  lar  from  uncommon,  a  circumstance 
which,  supposing  the  ranges  to  have  been  elevated  bv  a  force 
acting  from  beneath,  tends  additional  probability  to  m  general 
heotbcncatl)  thvsurtiice.  They  have  been  observed  in  various 
places  in  the  range  of  the  Himalaya.  Cnplain  Hwlgson  no- 
tices them  in  ihc  course  of  ihi-  .luinnn  river,  ^u  hut  that  the 
banc)  could  not  l>e  kept  in  them  many  moments,  and  the  tem- 
perature was  too  ^reat  to  be  measured  by  the  short  sealed 
thermometer  usually  employeil  to  asceriain  atmuspheric  beau 
Again,  nt  Jumnotri,  very  cojiious  thermal  springs  rise  through 
crevices  in  the  granite.  The  heat  was  estimated  at  nearly  the 
boiling  ]ioint;  the  finger  could  not  Iw  krpt  in  it  two  .vccunds. 
As  tlie  height  of  JumiKUri  is  cMiiiiated  at  10,(63  feet  above 
the  sea,  tlie  water  would  have  the  a|>))earance  of  boiling  at  a 
lower  temperature  than  tn  the  plains  below :  moreover,  lh« 
springs  seem  to  evolve  gas,  for  they  rise  with  great  ebullition; 
still,  liowcver,  the  temperature  of  the  waters  would  appear  to 
be  very  considerable  f. 

Id  the  nmge  of  the  Alps,  there  are  nUo  many  thermal 
■vings,  as  has  been  already  remarked  by  Bakewcll.  The 
tBermAl  waters  of  Ikd-Gastteiu  in  the  Sauburg  eounUy  are 
well  koown. 

^.  UMtpon,  Aiislic  Kewarcbn,  vfll.xir. :  and  E«Iin.riul.Jniirn  ,V0^^^ 
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1 8  Tfm}Hrattu-t  o/  Springi, 

The  foUowtiifr  ure  Alpine  warm  spniifp  noticed  by  Bake- 
well*:  Naler^,  HnutVuluii; — leiiijieriUui-e  =  8S"  Fiilir.  Leuk, 
I-Iaut  VaUis, — twelve  springs ; — tvinpenilure  varj-ing  frooi 
117°  to  186°.  Bagn«s,  in  ibe  valley  of  die  fxcae  uune ; — tlie 
botfas,  villagie,  ana  one  hundred  and  twenty  inhabitants  de- 
stroyed by  tne  fall  of  part  of  a  momitaia  in  uic  year  15*.'> ; — 
temperature  unknon*n.  Thermal  springs  in  the  valley  of 
ChaniM I lix ;— temperature  imknowii.  St.  Gcrvais,  near  the 
Mont  Blanc ;— tempcniHire  from  9*"  to  98".  Aix  les  BaiQcs, 
Savoy: — two  springs; — temperuuire  from  1 11°  to  117*. 
Momiers,  Savoy;^temperatut'e  not  noticed.  Hritk,  Savoy  ;*^ 
tcm|)crature  93"  to  97'.  Saule  de  Fiicelle,  Savoy ;— tempe- 
r.-ilurr  not  noticed.  Thermal  springs  at  Corniayeur  and  St. 
l)i<lier,  on  the  Italian  side  of  ihc  Pennine  Alps ; — temperature 
9*''.   Wii rill  springs  in  the  Alps  near  Grenoble. 

Many  of  these  tlicrnial  waters  arc  ()f  recent  discovery,  al- 
though thoiie  of  Aix  were  known  to  the  Kuitiiinn ;  therefore 
Uiere  may  be  many  in  other  iiart-t  of  tlie  Alps  which  remain 
unnoticed. 

'Ilierc  are  aUo  warm  sprinea  in  the  Caucasus,  to  tlie  N.W. 
of  llic  fortress  of  Constantiiioaor,  with  a  leniperuturc  of  from 
]  10"  to  114"  I'. ;  and  there  are,  no  doubt,  numerous  other 
ihermul  wntcrt  in  great  mountain  ranges,  with  which  wc  are 
a.s  yet  unacfjuainted. 

In  Ibc  Pyrcdvos,  we  have  the  two  celebrated  tltcrmol  waters 
of  Bar^re  and  liiigncit-s;  the  former  having  a  temperature  of 
120",  ai  the  ho«e.ii  spring,  and  tlie  latter  of  138",  also  at  the 
hottest  spring. 

I'be  thermal  springs  at  both  these  places  are  numerous. 
At  the  latter  place  there  are  no  less  than  thirty  of  them,  the 
temperature  ol  the  least  hot  of  which  is  =  83}'  V. 

TIm^^  are  also  thermal  wnters  in  titc  valley  of  Bari-ge,  at 
St.  Sauveur,  =  98^° ;  b.h  also  several  springs  at  Cautiercs  not 
far  from  the  latter  place,  of  wbicli  tlie  iem|>eraitire»  vary  from 
98"  to  131°.  AtCaberu,  three  leagues  from  liugiiures,  tliere 
is  a  eprins  =  80°. 

It  would  be  tedious  to  give  a  long  list  of  thermal  springs; 
tliey  occur  in  all  parts  of  the  world,  as  well  remote  from,  as  in 
the  vtdiiity  ot,  active  volcunois.  A  great  burst  of  hot  springs 
taken  place  near  the  base  of  ihe  soutlHcastem  slot>cuflne 
Ozark  mountains,  North  Amerion,  and  about  six  miles  north 
from  the  VVaxhilu,  from  which  they  take  their  name.  They 
are  about  seventy  in  number,  and  occur  in  a  ravine  between 
two  slate  hills.  James  !,tatc4  the  temperature  of  tiiesc  waters 
at  160'  Fahr.  Major  l«ng  gives  that  of  several  of  them,  as 
respectively,  122%  1(H',  106",  126%  94%  92",  128",  ISS*. 

•  Oa  ihr  IliPnoiil  W»t»T«  nftli*  .\\\n,  Phil.  Mag.  and  Annila,  1828. 
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151*,  1*8%  132",  12+%  119%  108%  122%  126%  128%  ISO", 
136*,  140%  He  Hiao  sutes  that,  "not  only  confervas  and 
olbcr  Tt^retAbW  grow  in  mid  about  th*?  hottest  spnngs,  but 
great  numbers  of  little  insects  arc  seen  constantly  ajwrting 
about  the  bottom  and  sides'." 

Another  example  of  the  existence  of  animaU  and  vegetables 
in  thermal  springs  is  to  be  found  at  Gastein,  where  the  Ulva 
limaalis,  an<l  a  frt^h-watcr  shell,  the  Limneus  pereger  Drop., 
are  found  in  viubir*  ut  a  temperature  of  117'  Fohr. 

A  very  coptoiu  diM:)i»rji;c  of  hot  water  takes  place  in  an 
allunal  plain  in  a  granitic  (It.itrici  at  Yom-MiieV,  about  tvfenty 
miles  from  Macao,  ('hina.  Thr«e  large  xprinpi  hiivc  rexpec 
lively  the  temjierature*  of  132%  150%  and  IS6^  Fahr,  That 
witii  the  temperature  of  150°  is  described  aa  in  a  Mate  of  active 
cbullilioD,  about  thirty  leet  in  diameter,  and  discharging  at 
lea^t  fifteen  gallons  in  a  miuutc-t-. 

'riiv  temperature  of  the  waters  of  Carlsbad  is  aliio  consi- 
derable, l>einp,  according  to  Ucrzcliuti,  165°  Fnhr.  Thoseof 
Ai\-la-ChHp«llc  are  =  1+3%  and  at  Bursct,  near  Aix-la- 
ChapeDe,  there  are  two  springs,  of  whicl)  tlie  temperatures 
are  respectively  158"  and  127^  Kalir.  At  Buhiruc,  depart- 
ment of  I  leraull,  there  is  one  =  ISs**  Kabr.  The  waters  of 
Baden  Baden  arc  =  153*  F.,-  of  Bude,  near  Chemnitz,  = 
158°  F.;  of  Ems,  Nassau,  =  122"  K;  of  Ofen,  Hungai?  (in 

Sanite),  =  147'  F.;  of  Plombi^res,  Vo^s,  =  140°  F.;  of 
urlwhcid,  I'russian  Provinces,  =  ITl"  t.  Numerous  thei^ 
Rial  spriiigK,  varying  from  I  IS*  to  122"  F.,  rise  amid  a  ca)e»' 
reout  difliict  near  we  Etyilimn-s  idioiit  five  wersts  from  Fort 
IKadiite,  in  Armenia.  'Hie  tlicrmal  springs  of  our  own  coun- 
try are  not  very  remarkable  for  their  elevated  temperature; 
for  with  the  exception  of  tliose  of  Bath  ],  which  are  at  1 16° 
Fahr.,  the  otliers  can  onlv  be  considered  as  tepid,  the  waters 
at  Boxton  being  at  82%  llioseoftbe  Motwells,  Bristol,  at  74°, 
-•md  those  of  Mnilock  68°  %. 
^^B  In  l)i«  volcanic  district*  of  Ittily,  thermal  tspnnns,  n.'i  niif^ht 
^H  be  expected,  are  numerous.  The  waters  of  the  Bagni  di 
■  Lucca  are  however  sulllcieiitly  remot'ed  from  n  volcano  to  be 

I  here  noticed :  they  rise  on  the  »ide»  of  a  hill,  compoMd  of  -i 

I  sandstone,  the  mactgno  of  the  Italians.     Tti«  district  is  one  of 

I  sandstone  and  limestone,  and  the  houcst  spring  has  u  tempts 

\  raluroof  131*  F. 

^^K     ami 


JaiiM*.  KiptJitioa  to  the  Rocky  Mountnint. 
t   Ltviogvtetie,  Edin.  Phil.  Jotinii),  vol.  vL 
1  Him*  itM  tluvughliiw,  travrrMngpnibablytvd>am)tlim«,  caTlmnillmnii 

i  Thv  thenai  tpriagt  of  the  Hotwelb,  Mailucfc,  nnd  Buxton,  appear 
amo^  carboaiftroui  Inardone. 
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so  Trmperatiat  ^Sptif^s. 

It  may  not  be  Rlioffcilicr  out  of  place  to  mticc  the  UiiTnial 
wstcrs  of  Kutli,  S(.  Thomiis  in  the  East,  Juniiticui  U>  sliow 
liaur  widvly  (lisirjbutcd  thcbv  bested  springs  nre.  'i'hey  ri»c 
Kt  (lie  base  of  th«  Blue  Mcninloiitts  in  u  vallejr  com)icM«d  of 
trap,  limestone,  and  siMe.  I  observed  iheir  tein|ieralure  lo 
be  =  IS?''  F.* 

Tbc  bot  nod  cold  springs  of  La  Trincbera,  three  leagues 
from  Vslcncia  (America),  may  be  cited  to  show,  how  dif- 
ferently derivctl  waters  may  bci  whieli  ninkc  ihcJr  appciiranco 
ckue  (u  each  other.  According  lo  Ilumboldl,  Uiere  are  two 
hiirin^,  only  40  feet  a»iindei-,  the  oik:  cold,  tlic  other  hot*  the 
thermal  walers  having  the  great  temperature  of  90''''S  centi- 
grade (liJi^'f  Fidir.}.  At  Caimea,  in  Ceylon,  a  ihennal 
spricig  is  stated  to  exii-t  which  does  not  preserve  a  constant 
temperature,  but  varies  from  3S"  to  *r  cent.  (100  •*  to 
I05--8  F.). 

Hot  springs  are  common  to  the  volcanic  districts  of  dif^ 
fereni  piirts  of  the  world,  as  also  amid  extinct  volcano:*,  siich 
as  those  of  Central  France;  lo  cnumerutc  them  would  be 
useless;  but  tho»e  of  Iceland  are  so  rvmiirkable,  that  a  short 
DoUce  may  not  be  unacceptable  to  the  reader,  particularly  as 
they  are  the  most  extraordinary  thermal  sjirings  with  which 
we  arc  act)  ua  in  ted. 

Hot  springs  are  numerous  in  Iceland,  but  tliosc  named  the 
tieyscrs  arc  the  most  singular.  They  ore  alternately  in  a 
Ntate  of  rest  and  of  violent  activity,  discharging,  at  interval^ 
Immense  i|uniititie»  of  hot  water  and  steam. 

Sir  G.  Mackenzie  states  that  an  eruption  of  the  Great 
Gt  yser,  which  he  witncsseil,  conimcnci-d  with  a  sound  resem- 
bling the  di.^tant  discharge  of  a  niece  of  ordnance.  *'  The 
sound  was  repealed  irregularly  an<l  rapidly ;  and  I  had  just)" 
observes  this  author,  "given  the  alarm  to  my  conipanionsfi 
who  were  at  a  IttUe  distance,  when  the  water,  afier  heavtnir 
several  times,  suddenly  rose  in  a  large  column,  aceompaniea 
by  clouds  of  steam,  from  the  middle  of  the  basini  to  the  height 
often  or  twelve  feet.  The  column  >ei:ini.-<l  tu  if  it  burst,  and 
sinking  down  it  produced  a  wave,  which  caused  the  water  to 
overflow  the  basin  in  considerable  quantity.  Afler  the  first 
propulsion,  the  water  was  thrown  up  again  to  the  height  of 
about  lificcn  feet.  There  was  now  a  succession  of  jets  to 
the  number  of  eighteen,  none  of  which  appeared  to  me  lo 
exceed  fifty  feci  u\  hciglit;  they  lasted  about  five  minutes. 
Though  the  wiinl  blew  strongly,  yet  the  clouds  of  vapour 

•  Aliliuugh  no  tits&vt  volcanon  oxUt  in  Jamtka,  ther*  aro  the  remaia* 
oTnii  miiiirt  unv  on  ih«  north  lidc  of  the  itiandi  and  vartliquakM  w,  m 
it  well  knimn,  niffidentlr  commoa. 

t  Dr.  Brigfai  luid  Dr.  HolIaniL 


^^^^^^  J'cMivraturc  o/'Lai-e$.  'it 

were  so  tieiitie,  that  aHer  (he  Hrsi  two  j«l.t  I  could  onlv  see 
the  highest  p^rt  of  the  spray,  8i>d  some  of  it  ihat  was  occa> 
Monall;  thrown  out  sideways.  After  llw  Inst  jet,  whicti  wat 
the  most  furious,  the  water  suddenly  tcfi  the  basin,  and  sunk 
into  the  pipe  in  the  centre*."  The  wstcr  sunk  in  the  pipe  to 
the  depth  of  icti  feel,  hut  afterwards  ruse  gratliuiDy;  when 
snfRcicfilly  high,  its  lemjierattire  was  obwrved,  and  found 
»  209»  F. 

A  iubse(]ucni  eruption  of  the  same  Geyser  is  thus  descrihed 
by  the  same  author.  After  an  alartn  given  of  its  approachinj; 
activity,  "in  an  instant,"  he  says,  "  we  were  within  sight  of 
theOeyscr;  the  dischaif(Cs  contiiiuin;;,  being  more  frequent 
and  louder  than  before^  and  rc;M:nibling  the  dislunt  firing  of 

artillery  from  a  ship  at  sm Il  riig<'d  furiously, 

and  threw  np  a  ^iuccessioti  of  magnifieent  jet«,  Uic  liigliest  of 
which  was  at  lea^t  ninety  feetf." 

One  of  the  other  fountains,  which  was  formerly  an  ins^ 
luficant  spring,  and  now  known  as  the  New  Geyser,  alter- 
nates in  like  manner.  The  eruption  commences,  as  at  the 
Great  Gevser,  by  short  jets,  whicli  increase  in  size.  When  a 
consideraGic  mass  of  water  is  thrown  oiit,  the  steam  rushes 
forth  furiously,  8cco<m)Mnic<)  by  a  loud  thundering  noise,  car- 
rying the  water,  when  >Sir  O.  Mackenzie  ot»erved  it,  to  at 
least  scvcniy  feet.  He  describes  it  as  conliniiing  in  ihi«!  mag- 
nificent piny  for  more  than  half  an  hour.  "  When  sioncji  arc 
dro))|M:d  into  tliis  pi])c,  while  the  steam  is  rusliing  out,  tiiey 
are  immediately  tlirown  up,  and  are  commonly  broken  into 
fragments,  some  of  which  arc  projected  to  an  astonishing 
hpSjhij." 

There  are  other  altenialing  hot  »pring»  in  Iceland,  wlitdi 
arc,  however,  of  gre-itly  inferior  niagiiilude  to  the  Gevsers. 
The  s))ring»  of  Kcikum,  with  a  tcinpt-ruiure  of  212'^  Fahr., 
Hm  and  fall,  and  dash  up  spray  to  the  height  of  twenty  or 
thirty  fMi.  In  the  valley  of  ueikholt,  there  is  a  singular 
alietoatiou  of  two  boiling  jets,  one  throwing  the  water  up 
twelve  feet,  the  other  fivc^. 

Temperature  of  the  Sea  and  t^lMiet. 

Thi*  temperature  will  probably  be  in  (Kirt  derived  from 
that  of  the  atmosphere,  and  partly  from  the  earth ;  but  water 
being,  under  certain  circumstances,  able  to  communicate  heat 

■  Maokmip  >  Tnvvia  b  Icoldiid.  \  tbid. 

\  tnini^  h\  Iceland .  wlwrr  Ticni  of  time  fountain*  in  full  opcrntioo 
in  b«  (bond. 

f  'Wktm  mHuIIv  at  the  builinf;  point  Bceni  rxri^'iUn);!)'  rare.  The 
ihtniiii]  «nlcn  of  Utiji»i\  in  Jupaii,  iirc  >U(r<l  to  liit««  a  tcu^nuina  «f 
212°  Kkhr.,  bul  it  dors  uoi  upimr  aiiionj*  what  rock*  Ibuy  occur. 


S2  Temperature  of  Lakex. 

with  great  rapidity,  the  temperature  will  be  more  speedily 
equalled  id  il,  than  in  the  solid  earth  beneath.  Water,  more- 
over, at  a  given  temperature  possesses  a  greater  specific  gra.- 
vi^  than  when  that  temperature  is  either  increased  or  dimi- 
nished, and  will  consequently,  at  that  given  temperature,  sink 
to  the  lowest  depths.  Even  if  it  should  be  heated  there,  on 
the  presumption  of  an  internal  heat  in  the  earth,  the  water 
will  still  obey  the  same  laws,  the  newly  heated  water  will 
ascend,  and  be  replaced  by  that  which  is  cooler  and  of  greater 
specific  gravity.  For,  in  order  that  the  water  should  sink  to 
these  depths  in  the  first  instance,  it  must  be  of  such  a  tempe- 
rature, or  specific  gravi^,  as  shdl  enable  it  to  do  so,  and  any 
change  in  that  temperature,  if  it  be  that  of  the  maximum 
density  of  water,  will  cause  it  to  rise. 

According  to  Dr.  Hope,  the  maximum  density  of  fresh 
water  is  at  a  temperature  between  39^^°  and  10°  Fahr.*,  and 
this  determinauon  has  been  confirmed  by  Professor  Moll. 
According  to  the  experiments  of  Professor  Hallstrbm,  the 
maximum  densi^  of  water  occurs  at  the  temperature  of 
4°'108  centigrade  {39°-394  Fahr.). 

It  has  been  considered  that  the  temperature  of  the  maximum 
density  of  sea-water  is  not  far  removed  &om  that  of  iresh 
water.  On  this  head  we  have  no  very  satishctory  experi- 
ments, but  it  may  be  supposed  that  the  saline  contents  of  sea- 
water  would  have  considerable  influence  on  its  relative  gra- 
vity at  difierent  temperatures. 

In  the  years  1819  and  1820 1  nude  numerous  experiments, 
with  great  care,  on  the  temperature  of  the  Swiss  Lakes  at 
various  depths,  which  are  often  considerable.  The  results  of 
more  than  one  hundred  observations  on  the  Lake  of  Geneva, 
in  September  and  October  1819,  were,  that  between  the  sur- 
bce  and  a  depth  of  40  fathoms  the  temperature  varied  consi- 
derably. From  67°  to  64°  Fahr.  was  a  common  heat  from 
one  to  five  fathoms,  and  there  was  a  general  diminution  of 
temperature  downwards  to  the  depth  onto  fathoms,  whatever 
the  surface-beat  might  be ;  in  other  words,  there  was  a  gene- 
ral increase  of  spcciBc  gravity  downwards.  From  40  fAUioms 
to  90  &thoms  the  temperature  was  always  44°,  with  one  ex- 
ception near  Ouchy,  where  45°  were  observed  at  a  depth  of 
40  fathoms.  From  90  fathoms  to  the  greatest  depths,  which 
amounted  to  164  fathoms,  between  Evian  and  Ouchy,  the 
temperature  was  invariably  =  43°-S  Fahr.  It  will  be  ob- 
served, that  in  these  experiments,  made  with  a  roister  ther- 
mometer constructed  for  the  purpose,  the  wnter  arrangeii 
itself  according  to  the  temperutures  tliat  would  be  expected, 

■  Tiaiu,  Koy,  Soc.  Edinbtiigli. 
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un  ihe  supposition  of  (be  niaximuin  density  of  wacer  being 
between  59"  and  40'*. 

After  the  severe  winter  of  1819,  I  maclfi  some  furtiter  vx-' 
perimcnts,  and  found  that  tltc  tempcrntun;  of  tlie  liike  siill 
iblloned  the  same  lau*. 

In  May.  1M'20, 1  tried  the  leui|Mrrulure  ol' tlie  lakes  of  Thuu 
■imI  Zug,  and  obtained  the  followinjr  resiiltsf.  • 


L«Lv  or'riitin. 

Siitfiicr 60' 

AtMbxXuMM  -12 

At  A)  htlmiiM  ... AVi 

At  105  ralbdOH 41-i& 


Luke  of  Zug. 

SurCie>>    -  58* 

At  IS  r«ilii>m<i. Vi 

At  2S  tiiillioim. 41 

At  3S  aOiuiiu. 11 


In  titeae  experiment*  iil«n,  llie  remits  nrc  in  nceordntK-e 

with  the  miixinium  density  of  water  being  h^vreen  SA^  and 

40",  aa  wft4  also  the  cate  in  .sonie  whii-li  I  made  in  the  Lake 

rf  Nculcliatel,  titiring  wry  cold  weather,  so  colli  indeed,  diat 

the  water  froze  on  the  oars  of  the  bont,  when  the  temperature 

ir<rcft»cd  towards  the  supposed  maximum  density  of  water. 

We  now  turn  to  the  cxperimontb  that  have  bcin  made  hy 

dtfTeTeiit  navigators  on  the  tern perati ire  of  the  sen  at  Turtott--* 

depths.    The  following  iibxcrTiitioits  hv  Scorcsby  »how  an  itt- 

cTcase  of  temperature  trom  the  stirRiee  downwards  in  cold 

latitudes. 

D»g.«f 

iniuaiion.  Ucpth.      Tmip. 

fSurfnoK 28H 

Li«-  7fl-  IB'  N  J  •'"  ('"'''wni-^l-S 
L«.  -fl   l»  ^.<  ,^3  rfttl.i>n...J3-8 

|.'>:i4t&tlioiat.^:i-:i 

1.,  T«..>v    rs>>rf«w» ra 


■ 


SliukiioM. 


Lm«.S'4'E.' 


Org.  of 
Dupih-      'lViB)>. 
'SiitfBcc au'U 

l.Tfniliomi  ....no 
37  fiillioiiii.,..:i3  S 
S7ftlfa(iim....34'A 
I0»riill>o>ii>...3fl-0 
400  f*llio[ni<...3ti-0 


Afrnin,  in  lat.  78'  2*  N.  and  long.  0*  10'  W.  the  snnw!  scicn- 
lific  tuiTiijator  obtained  9%"  at  761  fiiilwms,  the  stirfaecvwiiter 
being  3?'.  In  one  siltintioii,  indeed,  in  lat.  76"  3t'  N.  the 
laime  olwer»'cr  obtained  o  letnperaiure  of  34"  at  60  fathoms, 
and  54'-7  at  100  ftlhomit,  after  liaving  had  35''  at  40  fathoms. 
Tbe  experimciiLs  of  Cap!.  Rosa  are,  indeed,  opposeil  to  thU 
view,  for  tliey  give  a  decrease  dtiwn  lo  25^  at  6fiO  tathoms, 
frntn  SO''  at  1*00  fathoms,  39"  at  200  fathoms,  and  38^  at  400 
fathoms;  in  lat.  60"^  +*'  N.  and  long.  59'  20*  W.  Aceoniing 
al»o  to  Dr.  Mariret,  the  maximum  density  of  sea-w.ilcr  i:i  not 
at  40P  F»hr.  He  slates  thai  tin*  water  increases  in  weight  to 
the  freezing  point,  until  aetunlly  congealed.  In  fotir  experi- 
ments Dr.  Maicet  <»oIed  KCA-wnter  down  to  between  IS"  and 

■  A  deUikd  aMnant  of  tbcw  cxpcrimcnln,  with  a  chart  of  loanduijri  in 
IW  UI;Bi  wiTp  inuTtcd  in  the  ttililiolhiiiut'  linivorullt-  lor  IKifl;  ftolii 
■knca  ii  wa<  ciitivd.  in  pari,  into  tlii!  VAiu,  I'hil.  Jminiil,  voL  ii. 

t  Sea  aUo  BT)ili(ith6i|uo  UniTCTfCHr  for  I  Vift. 
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19°  Fabr.,  and  found  that  it  decreased  in  bulk  till  it  reached 
S2^,  after  which  it  expanded  a  litUe,  and  continued  to  do  so 
till  the  fluid  was  reduced  to  between  19°  and  18°;  when  it 
saddciily  expanded,  and  became  ice  with  a  tcmpcrnluic  of  28°. 
Actordiiig  to  M.  Knnan,  nhIl  wnier  of  the  sjwcific  gravity  of 
1-027  diiiiiiiidieK  in  hulk  down  to  25"  W  ntid  does  not  reach 
its  miixinium  density  before  conjee  I  ation.  Ii  iihould  always  be 
recollected  that  a  saturated  solution  of  common  salt  does  not 
become  solid,  or  converted  into  ice  at  a  less  temperature  than 
4°  Fahr. ;  and  tlicrcforv  if  the  sea  sliould  be,  as  is  sometimes 
supposed,  more  saline  at  f;rcat  dcplhs,  and  as  it  np{>cnrs  to 
be  in  tlie  Meditcrnniean  from  ihe  cxpcrimenls  of  Dr.  Wol- 
laxton,  ice  could  not  he  formei)  tltcre  at  ll)e  same  temperature 
a»  it  could  nearer  die  surface. 

Kolzebue,  in  lat.  36^"  9'  N.  and  Ion;;.  148°  S'  W.  found  the 
surface-water  =  71°-9,  the  air  being  Ti";  at  25  fathoms  the 
water  was  at  57^-1 ;  at  100  fathoms,  5S^  8 ;  and  at  30  &thoms, 
44'^ :  showinj;  a  decrease  of  icmpcmturc  towards  39°  or  44°. 
In  lal.  23"  S'  N.  and  181^  56'  W.  Krusenslern  obuined,  at 
the  imrface,  78'-";  at  25  fathoms,  75";  at  50  taUionis,  70^-5; 
and  at  125  faihonis,  6r*'5. 

In  latitudes  south  of  the  tropics,  Kotzebue  ohserred  a  leni- 
pprsture  of  ■t9''*5  at  35  fatltoms  the  suriiicc  being  at  67^,  the 
air  at  66°,  in  laL  30"  39'  S.  The  same  navigator  found  the 
temperature  at  196  fathoms  to  be  =  S8'-''-8,  in  Int.  44°  17'  S. 
and  long.  57°  31'  M'.;  the  surfece-water  being  54'^'d,  and  the 
air  at  S7'-6. 

The  following  arc  among  the  tcm]H-nitui'e.-(  obtained  by 
Captain  Bcccl>cy*  at  various  depths  nnil  situation*.  In  lut. 
47*  18'  S.,  and  long.  53"  -SO'  ^\^,  the  surface-water  l>eing  at 
4iK-S.  he  t<>und  \V^-1  at  270  fathoms,  39°-2  at  fi03  latboRis, 
-lOi^l  at  733  fathoms,  and  S9^-4  at  85+  fathoms.  In  lat. 
55*^  58"  S,  and  long.  72°  10'  \V.,  the  surface-water  being  at 
43''*5,  bcobl8in«l+2''5  at  100  fnlhoinB, +2  -5  at  2S0  fathoms, 
42*5  at  330  Inilioms,  and  ^V-G  at  430  fathoms.  In  the  South 
Pacific  he  found  in  lat.  28'^  40  S,  and  long.  96'  W.,  71"  «l 
100  lalhoms,  .S3'  at  200  fathoms,  49"  at  300  fathoms,  and  4fi° 
at  400  fathoms,  ttte  surface-water  being  at  74°-  Among  the 
observations  made  by  the  same  navigator  in  tlie  North  Pncific 
are  the  followhig:  in  lat.  1)1=  10*  tC,  and  long.  18S'  28'  W., 
in  July  1827,  at  5  fathoms  41''-5',  at  10  Inthoms  38%  at  20 
fathoms  29°'5,  at  20  fuiliums  SO"':),  (this  is  apporetiUy  n  sc- 
conil  observation  al  Uic  same  depth],  at  30  lathunis  SC'J^ 
at  52  fnlltoins  32^-5,  at  100  fathoms  3S'''5,  aiKl  at  200  fathoms 
.12^'5,  the  surface-water  being  at  43'''5  and  the  air  at  45". 

•  Bcubty,  Vnvsge  to  th«  PadGc,  &c. 
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ObscrvaUORX  have  been  moAe  at  conaitlerablo  «]«pt)tx  iii  the 
tropic*.  CapL  Sabine  found  in  tat.  30'^  30'  N.,  aixl  long.  US' 
30^  W.,  a  teniperaiure  of  4.^°'5  at  1000  falhomti,  lh«  sunace- 
water  beingat  83'.  Cnpt.  Waiichopo  obtained  in  laU  \Kf  N. 
and  long.  '25°  W.,  a  tcm{)crnturc  of  51"  at  D66  falhoiRs,  t)ie 
surface-water  bein;*  at  80^;  niul  the  xame  obsonrcr  also  found, 
in  1st.  T  20*  S.  and  7^  39'  V~,  o  ttnipernturc  of  +2^  at  1300 
(iulioms,  t)ic  surloce-walcr  being  at  73".  M.  Lcn»,  in  lat.  SI'* 
IV  N.,  ami  long.  196°  1'  W.,  found  a  temperauire  of  6P-4  at 
150  rathom!(;uf»7  -7  at  4-M  fathoms;  ofHT-'Sat  709fiit)ioms; 
and  of  3H--5  at  97(>  falltoms;  the  &urtace-waler  being  at  79'''5*. 
Other  obMirTations  within  tlie  tropics,  at  inferior  dcplhii.  sliuw 
the  ^me  decrease  of  temperature  dowtinards.  Jtius  Kot/o 
boe  in  lat-  9"  SI'  N.  obminnl  77°  at  250  ladioms  the  surfaoe- 
wiUir  being  at  83^  and  the  air  ttt  84^ ;  im<l  undvr  the  equator, 
in  lone.  177°  5'  W.,  AS"  >iadcptl>uf»00  fathoms,  the  surface- 
water  neing  at  8S'''5  and  the  air  at  SS". 

M.  lieran)  found,  at  a  depth  of  1300  fathoms,  (wiihoul 
reaching  bottom,)  between  the  Balearic  Isles  and  ttie  coast  of 
Algiers,  a  teroperaiur«  of  5S^'4,  the  surfnee-nater  being  nt 
69  '8,  and  the  air  at  75'^'2  F.  From  otJier  observations  in 
the  western  part  of  the  Mediterranean,  nt  the  respective  depthii 
of  600  and  750  fathoms  and  uinrther  not  slated,  it  was  found 
that  the  water  was  still  at  55°'4,  though  the  temperature  of  tlte 
kuriito^water  mried  materially.  M.  D'CrvilJc  remarks  that 
these  cx|it;rimeni3  accord  with  !>ome  mudc  bii'  htmselli  also  io 
the  western  Mediterranean,  at  300,  200,  250,  600,  nnri  300 
fiulioina,  when  he  obtained  Ibe  respective  tem[>eniturcs  of 
54"-5,  64''-l,  57°-3,  54"*>.  and  5+°-8  F.  He  hence  inlers  that 
the  waters  of  the  western  Mcdi  icrrancan,  beneath  a  de|)th  of 
20O  fathoms,  rcstnt  a  temperature  of  about  55"  F.f 

It  will  be  observed,  from  whnt  lioa  been  niated  above,  that 
the  watcm  of  lakcK  arrange  iheniHelves  necnnling  to  certain 
temperature*,  which  »l)ow  that  experiments  made  in  t)ie  cabi- 
net, and  which  fix  the  maximum  density  of  fresh  water  ntn 
tenperature  of  between  39^  ami  40°  Falir.,  are  correct.  With 
respect  to  the  waters  of  thu  oc«an,  sea  water  evidently  arrange* 
itself,  in  the  warmer  climates  of  the  globe,  according  to  its 
density,  supposing  its  maximum  density  to  be  at  a  temperature 
appnuK'hing  that  of  its  coiigclatimi;  but  in  the  colder  regioits 
there  Mould  appear  to  be  »uiiie  disturbing  forces  in  action, 
which  in  many  situations  cause  the  temperature  to  increase 
with  the  dppth,  thus  interfering  with  tlie  densities,  if  it  be  Inie, 

•  77i«  unic  otuprTcr  oU>in<d,  in  lal.  Zi"  &  N.,  &uil  in  lone.  136<- 16'  W., 
alcMpfnturr  or.Vtoat  OG  rathuinn;  •TfS*'?,  Ml  338)  arM"-?,  Bt-tSOj  and 
afas*9,  alliS'J;  ihp  mriacivwsier  Mnp  st  70»8 F, 

f  D'UnPlc,  Bui.  d«  la  Sac  do  Gcograpliio,  u  xtii.  p.  82. 
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u  itseeins  to  be,  that  the  maKimum  denuty  of  sisa-water  utus 
nt>ovc  ststed.  i< 

The  probubility  ofn  ocntrol  heat  would  appear  to  rest,  firetv 
on  the  cxpcrimcnbt  miide  in  mtncs,  which,  notwithstanding 
their  linbility  lo  trnir  fiitin  viirioti'!  xource^,  still  seem  to  show, 
parlicttluHy  ttiose  in^Je  in  the  rock  itself,  »n  ineretue  of  ivrn- 
pcriitiirc  from  the  suriaoe  doM-nwartis;  secondly,  on  thernwi 
^pring^  which  ore  not  only  abundant  among  active  and  ex- 
tinct votcnnos,  but  aUo  among  all  raricties  ot  rocks,  in  varioni 
parts  of  the  world;  thirdly,  on  the  presence  of  volcanos  them- 
selves, which  arc  distributed  over  the  globe,  and  present  such 
a  ffciicral  rcsembliince  to  vttch  otiicr,  tliat  they  may  be  con- 
sidered as  jtroduced  by  ii  ctininion  cnuse,  and  that  cause  pro- 
bably decp-scatcil ;  an<l  fourthly,  on  tJic  terrestrial  tempcratnrc 
at  conip;iruiivdy  .small  depths,  which  does  Dot  coincide  with 
the  mean  temperature  ofilie  uir  above  ic 

'I'he  temperature  at  the  bottom  of  seas  and  lakes  is  not  nl 
variance  with  this  probability,  as  the  waters  endeavour  to  ar- 
range tlicmselvcs  according  to  their  greatest  specific  gravity- 
Indeed,  so  far  from  the  tempurnturc  found  at  various  de|nns 
in  tlie  ocean  iKiii-;  at  varimicc  with  tlie  hypothesis  of  n  central 
beat,  th(»  rather  accord  witl)  it;  more  partieulnrly  when  we 
regant  lue  incrcaw  of  temperature  villi  the  dqith  iii  many 
places  in  high  latitudes.  We  miuhl  assume  that  such  increase 
of  teRi)wrature,  interfering  with  the  demities,  was  due  to  heat, 
in  Uie  bottom  beneath ;  which,  though  sufficient  to  produce  n 
visible  efTect  u(x)n  waters  so  closely  approaching  llicir  maxl- 
mtim  density  as  those  in  high  latitudes,  was  yet  insuiricient  to 
be  apparent  bcneatli  warm  climates,  tliougli  it  would  still  cause 
an  increase  in  the  lempcmture  of  the  vratcrs  in  low  latitudes. 

Neither  U  the  prolmbility  of  internal  hcflt  at  variance  with 
tiie  ftgnre  of  the  eartli  or  observed  gmiliipicnl  phfenontena. 
The  bgure  of  our  planet  l)eing  that  which  ii  fluid  body  would 
assume  if  revolving  in  space,  it  is  as  prohublc  that  lliis  fluidity 
should  he  igneous  as  aqueous.  Geological  plm-noiunna  ntlosl 
the  eruptions  of  igneous  matter  from  the  interior  at  all  {wriods ; 
lis  also  ctcvalions  of  mountains  and  great  dislocations  of  the 
earth's  surfiice,  caused  by  forces  acting  from  beneath ;  and, 
liiudly,  u  f^rvsL  decrease  of  Mirfiioc  teuipernturc.  Should  we 
Ik  incline*!  lo  build  a  theory  on  the  probability  of  a  central 
hciit,  we  may  suppose.,  as  has  ofu-n  iieui  <)Mnc,  that  our  world 
is  a  mass  of  igneous  matter  in  the  net  of  cooling. 

Baron  Fourier  considered  it  as  proved,— from  tlie  l()nn  of 
our  splieroid,  the  disposition  of  the  internal  strata  (shown  by 
experiments  with  the  pendulum)  to  increase  in  density  with 
tht-ir  depth,  and  from  other  considerations, —that  a  very  in- 
tense heat  formerly  peiicU  atcil  all  purls  of  our  globe.     He 
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concluded  Uiot  tliis  tvmpernLure  was  dissipated  into  llit: 
aurroundinj;  plniietaiT  spacv*,  the  tt-mpcruture  of  whidi 
be  considered,  from  tn«  Inwx  of  nuHunt  Ileal,  to  be  =—S(f 
eeot.  {  —  58°  Fahr.)-  He  inor«ov«r  inferred  tluit  thv  csrth 
haid  nearly  reached  its  limit  of  cooling.  The  orifrinaJ  heal 
contained  in  a  s))hcroidaI  ntnss  equal  in  magnitu<lu  to  our 
globe,  would  diminiUi  niorc  rapidly  at  the  surface  than  nt 
crcat  depths,  w)icre  (he  elevated  temperature  would  remain 
RH-  a  gmt  lengtli  of  time:  He  further  inferred  from  iheM: 
circuin!ttnnee»,  and  from  the  teoiperattire  of  mines  and  springs, 
that  (here  is  an  internal  source  of  heat,  raisin j;  the  tcmper.iiure 
of  the  surface  above  that  which  the  action  of  th«  suu  could 
alone  give  it*. 

Temperature  of  the  Almosphere. 

The  gaseous  compound  termed  the  Atmosphere,  wliich  sar- 
rouods  the  earth,  has  been  calculated,  from  iu  powers  of  re- 
fraction, to  extend  upwards  about  forty-five  miles.  Dr.  Wol- 
loston  considered,  from  the  laws  of  the  expansions  of  ga-sex, 
that  it  might  reach  to  si  least  forty  miles,  with  its  properties 
uninjured  oy  rarefaeti<n).  On  this  head  Dr.  Turner  observes, 
"  thai  ihc  teiisirin  cir  elasticity  of  gaseous  matter  is  lessenetl  by 
two  cau.io,  diminution  of  )irep»urf,  mid  reduction  of  tempe- 
rature." And  he  furihc-r  rcmnrlcs,  that  the  former  alone  has 
beeii  token  into  account  by  Dr.  Woilaston,  while  Jl  appears 
to  him  thai  the  extreme  cold  at  great  heighu  would  also  be 
saSieient  to  limit  the  extent  of  the  atraospnere  t. 

Though  no  pari  of  ilic  solid  earth  is  so  elevated  above  the 
general  sjurfacc  as  lo  be  exposed  to  u  very  considerable  depres- 
sion of  tenipcrature.  ycl  numerous  mountains  are  of  suITicient 
height  to  be  covered,  at  tlicir  summit.t,  witli  wimt  h.-u  Ikcq 
Icmied  pcq>rlual  snow,  Ui«  prolific  jiurvni  of  innumerable 
rivers,  without  which  many  r^ioni  would  be  uninhabitable. 


■  M.  Svaober^,  calmlMiiig  wliAtmiglitpoMtibly  lie  the  tcmprrBtuTcofthr 
phnctjiry  ipacir*,  proceed*  upoii  anollKT  iniiiciplc  thiui  that  c4'  the  tndiBtjon 
of  btM.  He  iTinioici  Uist  the  plRnetni^'  njuer]  iiti-rr  itnder]^  aiiy  chaiife 
of  UBBcratxirr,  but  tlwt  di«  cupacily  for  i-lwation  of  tWBpeniarpjabuvu 
ibat  whkti  coiiManlly  irigufa  t)>B  utlivrwl  rv^oiH,  m(WU  <ni]y  within  tliit 
Gmit*  of  tlic  plimctary  Btmoaphfiit.  He  oblaiiu  for  tho  result  of  faU  citlca- 
bAefU  a  tnnpi'r«luiv  =  —  19''-83  cent.  ObicrriiiK  thit  iic«t  apjiroach 
toward*  fbron  ('aurier'i  auppowd  teniperutur*,  lie  liul  llic  ciiriuiity  I"  r.!il- 
nilal«  the  C«iinH>rsture  aocurdiiig  lo  Lainb«Tl'*  MM•■I■ultt^  nMjieelin|;  Uiu 
ifc»wpllBn»hiclif  ttiplwp  in*  ray  of  light  pB»»ii^  from  the  wntlh  tliifJiicli 
Ik  whole  stmoijibrTc,  and  UamA  ihol  hr  nltiAincd  —  30»'3S  for  the  toulL 
A  carious  MtiKiileiice  hcl wren  tha  muluof  IhcihreciuMleinrcalculiition. 
— Bcnalhw.    Aanoal  I'rnvma  uf  ClmiiKal  aiul  Pbytkol  Science.    Cdiu. 

inaxn,  ofScienn',  vol.  iii,  Ncn  Setica. 

t  Turner,  Qeuxnt*  ot  Chcinivuy,  p.  2St. 
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Temperature  of  the  Jimosphere. 


Ilie  line  of  perpetual  snow  differs  generally  according  lo  the 
latitude,  and  is  liable  to  very  great  variations  from  local  causes. 
Some  of  these  variations  will  be  observed  in  the  following 
Table,  by  Humboldt*,  of  the  snow-line  in  certain  mountain 
chains. 


MountuDt. 


Latitude.  Height  in 

Deg.    Deg.  Engliih  feet 

Cnrdillers  of  Quito 0  lo    1^  S 15,730 

CordilienofBolim 16  t«  17j  S. 17,070 

Cordillera  of  Mexico 19tol»iN 15,020 

Himalaya : 

NortJtemlimk 30{to31    N 16,620 

Southern  Flank. 12,470 

Pyrenees 42^1043  N 8,950 

Caucaiui 42|to43  N 10,870 

Alpi 45Jto46  N 8,760 

Caipathians 49  to4giN 8,900 

Altai 49   lo51N. fl,400 

Norway: 

Inttrhr 61  to  62  N 5,400 

fnUrior 67  to  67i  N 8,800 

Interior 70  to  704  N 3^00 

Coait 71to71iN 2,340 

Among  other  variations  from  the  theoretical  line  of  perpetual 
snow  which  have  been  produced  by  a  combination  of  phyucal 
drcumstances,  it  wilt  be  observed  Uiat  there  is  a  difference  be- 
tween the  northern  and  southern  flanks  of  the  Himalaya  of 
more  than  4<000  feet  in  favour  of  the^rm^r,  by  which  means 
a,]arge  surface  is  inhabited  which  would  otherwise  be  unfit  to 
sspport  animal  and  vegetable  life. 

It  has  been  supposed  that  the  temperature  of  the  atmosphere 
diminished  equally  upwards  in  diSerent  latitudes ;  but  the  fol- 
lovfing  Table,  also  by  Humboldt,  will  show  that  this  is  not 
the  case,  and  that,  on  the  contrary,  the  decrease  is  much  more 
rapid  in  the  temperate  than  in  the  equatorial  zone. 


fiHuDTlAl  4Dav; 

IkoMiiW  mwi 

tremlflan^. 

fr«  If  ID«73. 
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MlH 

ant. 

Uma 

DUkr. 

Tamp. 

(Dce. 

Itap. 

■H. 

0  .... 

81-5 

0 

53-6 

0 

3,195  .... 

71-2 

lD-3 

41-0 

12-6 

6,3JJ2  .... 

65-1 

61 

31-6 

9-4 

9,587  .... 

577 

r-4 

23-4 

8-2 

12,792  .... 

44-6 

131 

15,969  .... 

34-7 

9'9 

The  curve,  representing  the  line  of  perpetual  snow,  will  not 
■  Fragment  Auatiquei,  p.  549. 
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be  equal  m  ibe  northern  and  Houiltem  hcmixphemn,  as  the 
latter  b  tbund  to  tw  oolder  than  tii«  tornier. 

From  Ibe  variable  height  at  which  perpetual  snow  com- 
BMOces,  it  fellows,  all  other  circumstances  bciiiK  ihc  same,  tliat 
the  exiciil  oldni-  land  capable  of  su^tuining  animal  and  vege- 
table life,  will  di-crcasc  from  tlie  ctju.ilor  to  llic  poles,  and,  con- 
(cqoentlj,  that  ihcre  m  a  f^mter  pi-obabililj*  ol  an  abundance 
of  tcrrt'Jttrial  reniaiiu  lieiiig  entombed  in  any  depoait  now 
iiikinft  placse  in  tlit:  tropics,  than  in  similar  deposiix  in  iiigli 
latitudes*. 

Valley. 

A  classification  of  valleys  cannot  veil  be  accomplished  with 
out  koom:  violence,  as  (he  various  depressions  of  land,  to  which 
tbc  term  vullcy  has  been  much  too  generally  applied,  pass 
into  each  oilier  in  xtidi  a  mannvr  as  to  jiroducc  com|>ounds  of 
no  caav  arrangement.  No  great  value  is  therefore  attached  to 
the  fulowing  sketch. 

MomUaiu  FaUeift. — These  are  both  longitudinal  ami  trans- 
Tone;  raogiog  either  in  the  direction  of  the  mountain  chain, 
or  across  that  direction.  'Flieir  sides  are  generally  ru^;ed, 
crowned  by  lofty  pinnacles  and  broken  masses,  and  are,  for  the 
mo«t  pan,  steep.  Atmospheric  agents,  far  from  producing  a 
milder  outline,  gencrnlly  add  (a  their  broken  appearance.  The 
mcUing  of  ice  nnd  snow,  and  ttiu  drain  of  rain-walers  furrow 
their  KtdeK)  bringing  down  dctrilus  to  the  rivers,  which,  when 
tevels  are  favourable,  defiosit  it  in  xiiuniioiis  well  suited  to  ve- 
getation ;  so  llwt  in  mountain  resion-i  patches  of  verdure  occur 
amid  the  wildest  scenes,  presenting  a  singular  contrast  to  the 
broken  forms  ol  the  surrounding  hcighfi.  When  leveUare 
tm&ToaraUc,  or  die  hdlcn  blocks  targe,  ilie  masses  accumulate 
in  the  watcr-coursc^i,  and  produce  innumerable  cascades,  add- 
ing to  tlic  drKolntc  charucter  of  micIi  regions. 

IjaaHanil  ValUyi. — 'I'hae  difler  fri»n  the  preceding  in  their 
rounded  furut,  which  would  render  a  section  of  ttiem  an  uii- 
duJating  line,  the  undulations  varyii^  in  the  proximity  of  the 
faigber  parrs  and  in  depth,  so  that  the  more  elevated  portions 
nayeren  be  many  miles  asunder,  and  the  depth  inconsiderable. 
Fram  the  comparatively  gentle  slopes  of  the«e  valleys,  atmo- 
^heric  agents,  though  still  able  to  decompose  the  ruck)  be- 

■  If  waeovuUartkataaiaialaiid  vdgalablelifr  dKreaan  la  pnipfirtlon  a* 
iha  MoM^hara  baeoniM  coldar  and  !«•*  deiiw,  and  lliat  mAniic  liJb  u  lata 
ahau Jant  m  tbc  pivuiirc  of  th«  tea  iacT<^axI'*,  and  ihr  ncci-unt^'  li)(llt  diiiii- 
aubei,  wc  obuin.  if  I  may  k>  ciiircM  myidf,  tvu  srrici  of  mnet,  one  ridng 
rot- 


abaT^ihe  onaa-lcvel,  tliv  oilier  dc^mding  bciicalli  it, — tliaUnnaofthetiro 
all  olltrr  things  raaiaiiiing;  tlic  auiiu'.  nttiiidiiig  dwrrmlm  aiDOunl 
i  ud  vif  publ*  !if<r,af  ihajr  nupoctlirly  nppruach  laa  ocraa.ltval. 


n«atli,  (lo  not  transport  tlic  dclritus  to  any  consuJerabl« 
ilUuncc,  except  ill  climates  and  situations  where  lieav^  tor- 
renU  of  rain  dotocnd  on  land  unrnvounble  to  vetrctation  ;  ^t* 
even  in  tltiKcasc,  tiie^nenil  rotiiulni  outlines  of  the  hills  are 
not  very  conndkrably  im[>iured,  though  deep  furrows  ore  mado 
in  their  xidea, 

lUtvinet  and  Goiy«.-— These  nrc  bounded  by  more  or  less 
perpendicular  walls  of  rock,  and  arc  common  both  among 
mountain  and  lowland  valleys,  but  more  particularly  the 
former.  Tlicy  freiiuently  conmiuniatlc  between  more  Open 
spaces,  and  llicir  edges  may  olWn  be  ajipruachcd  without  any 
Misptcion  that  tliey  exi&l,  the  country  appearing  as  one  conti- 
nuouK  %lope  or  level. 

Itroail  t'liit-bottcmrd  Vallri/s. — Level  plains  of  greater  or 
less  extent,  bounded  by  hills  or  mountains  on  ctUier  &ide; 
siM^  as  the  great  vitlley  of  llic  Khinc  below  Basle,  bounded  on 
one  side  by  the  ^wartxwald,  and  on  the  other  by  the  V'osges. 

Such  a  diversity  of  form  would  seeni  lo  suggint  n  diversity 
of  origin.  The  mountiiin  valleys  for  the  most  part  ruvmblc 
Ltrj^  cracks,  produced  when  (he  strata  were  suddenly  elevated 
and  conlorled,  while  the  lowland  vdlcys  appear  as  if  a  large 
body  of  water  had  passed  over  them,  rounding  the  inequalidest, 
and  acting  on  masses  of  strata  in  proportion  to  their  power  of 
resistance.  The  goreest  or  ravines  woidd  seem  due  to  the 
cutting  power  of  running  waters,  or  to  nfu  in  the  ntcks  pro- 
duced by  violent  convulsions.  The  flat^boicomed  valleys  have 
the  character  of  drained  lakes,  or  situations  where  tlie  rivers 
or  floods,  not  having  any  great  velocity,  deposit  considerable 
C|uanlities  of  sediment  over  a  Hat  surface. 

As  we  may  suppose  hill  ant)  dale,  mountain  and  valley,  to 
liave  existed  from  the  earlie*t  geological  periods,  and  that 
utTBla  were  by  no  means  de|HMited  in  one  even  phuie  surlacc,  wo 
liave  now  u  very  complicated  system  of  depression)^ ;  though  as 
a  general  fact  it  may  be  slated,  that  the  superior  stratified  rocks 
have  filled  up  and  covered  over  numerous  inei)ualitie4  of  the 
inli:rior  stratified  rocks,  as  is  the  cose  in  Normaody,  where  the 
oolite  group  covers  over  the  uneven  surface  of  slates,  limestones 
iu)d  grauwacke,  the  latter  rocks  here  and  there  protruding 
through  the  stratification  of  the  former,  and  becoming  viaible 
where  riven  cut  tlie  superincumbent  hed&. 

If  we  can  imagine  u  violent  di.truptinn  of  strata,  contorting 
or  throwing  them  on  their  edges,  large  rents  and  fractures 
would  be  the  natural  consequences,  producing  longitudinal  and 
transverse  fissures ;  but  these  would  merely  gape,  and  their 
origin  would  appear  clear,  if  not  modified  by  some  subsc(|Uei)t 
nclioii.  If  we  sup)>ose,  with  the  advocates  lor  no  greater  ef< 
feet*  than  wc  daily  witness  th.il  mountains  have  been  raised 
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grn<]iiaUy  by  a  multitude  of  eartliqaakes  actin?  nlways  in  tbe 
nuiitu  line,  wv  shnll  liavc  ^rcat  difficulty  in  ex))laining  the  po> 
sition  of  strata  in  high  ranges,  more  particularly  those  (sucli 
are  by  no  nwuM  unctnnmon  in  itic  calrarcotiH  Alps)  where 
whotv  niouniauiM  arc  cuiitortcd,  ami  even  apjicar  as  if  thrown 
oviT,  BK  attJit;  Kiglii.  \V'hcrMLsil'w«  KupixMc  that  ihv  cluvti- 
tions  liave  been  more  violent,  these  ilifHcultics  wuuki  appear 
to  vnnish,  and  the  upturned,  overthrown,  and  contorted  Mrntii, 
t)te  longitudinal  and  transverse  cracks  or  valleys,  would  lie 
more  in  harmony  with  each  other. 

Il'  wc  xhotiUI  suppose  a  violent  disruption  nf  stratn  to  lake 
plnoc  bent-itth  the  waters  of  an  iKciin,  thvw  wnicns  would  be 
f>[eally  ugitatod  and  rt-iici  ti|>on  ihu  land,  rushing  into  the 
cracks ;  &wecpin){  away  pinnacles ;  driving  blocks  and  loosely 
aggregated  strata  before  them ;  niunding  off  angles;  and  sc- 
cuniulaiing  detritus  at  the  bottom  of  hollows.  Should  luch 
n  sudden  elevation  be  ciTocied,  partly  >n  the  ocean,  and  partly 
out  of  it,  lh(-  reaction  of  the  sea  would  only  reach  the  lowci- 
piirtion  of  tin;  tiprniscd  strain,  imd  these  only  would  present 
rounded  ii>rmR.  Should  the  strniii  be  clcvcitcd  only  in  the 
atmosphere,  the  modification  of  the  original  cracks  would  be 
effected  by  atmospheric  agency  alone. 

Although  iowtaod  valleys  generally  present  rounded  forms, 
the  strata  composing  such  districts  are  often  lar  from  undis- 
turbed; on  the  contrary,  they  are  often  upturned,  contorted, 
and  fracluitd,  tlie  lines  of  valleys  being  frequently  the  same 
with  ihoue  of  the  faults  or  fractures.  Often,  however,  rui 
appearances  of  tracture  are  visible  in  tlie  hills,  though  these 
are  traversed  by  faults  in  various  directions.  Of  this  fact  the 
neighbourhood  of  Weymouth,  in  our  own  country,  may  be 
cited  as  nlibnliuf^  ^ood  examples. 

VatUyi  aj  Elrralion  arc  those  which  seem  to  have  originninl 
in  u  fracture  of  the  strata,  and  a  movement  of  ihe  fmclurctl 
|iart  upwards,  so  iliat  tlie  strata  dip  from  tiie  valley  on  either 
siilc.  Probably  a  very  Itirgc  proportion  of  mountain  valleys 
might  be  arranged  under  this  nend ;  but  at  present  geologists 
sccTD  to  have  confined  the  application  of  ine  term  to  tnose 
which  are  Itounded  by  hills  ol  moderate  height. 

Prof.  Hucklund  (iii  181^5)  noticed  vallevs  of  this  kind  at 
New  Kiiifr*cltre,  Dower  Chalk,  near  ShalteJibury,  and  Pox- 
well  near  Weymouth.  The  annexed  diagram  i.^  n  section  nf 
that  of  Kingsclere. 

Fig.  I. 
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V.  Valley  or  Kinggdere:  a  a,  cbalk  with  dinta:  b  £>  chalk 
without  flints:  c  c,  green  saod. 

It  will  at  once  be  observed,  that  the  strata  on  either  side 
were  once  continuous,  and  that  they  have  been  upheaved, 
producing  a  fracture,  which,  by  subsequent  denudation,  has 
been  formed  into  the  valley  we  now  see. 

Subsequently  to  the  observations  of  Prof.  Buckland,  similar 
valleys  in  Germany  have  occupied  the  attention  ofM.  Hoffman, 
who  endeavours  also  to  show  that  they  are  connected  with 
springs  impregnated  with  carboaic  acid  gas.  In  support  of 
this  opinion  he  cites  the  valley  of  Pyrmont,  of  which  he  ^ves 
the  followinff  secdon,  which  wdl  be  seen  closely  to  correspond, 
in  its  geuer^  characters,  with  that  of  Kingsclere. 


M,  the  Muhlberg,  1107  feet:  B,  the  Bomberg  1136  feet: 
P,  Pyrmont,  the  bottom  of  the  valley  being  250  feet :  a  a, 
keuper  (red  or  variegated  marl) :  b  b,  muschelkalk :  c  c,  avis 
bigarr^  broken  into  fragments  at  d,  through  which  the  acidu- 
lous waters  are  forced  out. 

As  at  Kingsclere,  the  strata  have  not  been  forced  up  to 
equal  heights  on  mther  side.  The  gres  bigarr^  rises  to  850 
feet  on  the  Bomberg  or  north  side ;  while  on  the  Muhlberg 
or  south  side  it  only  reaches  54>0  feet,  with  an  inferior  dip. 
The  theoretical  opioions  connected  with  these  appeoraoces 
will  be  noticed  in  the  sequel ;  at  present  it  is  only  necessaiy 
to  point  out  the  existence  of  such  valleys. 

M.  Hoffman  also  notices  similar  appearances,  with  addu- 
lous  firings,  in  tbe  valley  of  Dribourg,  on  the  left  bonk  of  the 
Wei>er,  awj  several  other  combinations  of  the  like  kind*. 

Valln/i  <^  Denudation. — Although  the  valleys  of  elevaticni 
above  noticed,  may  also  be  termed  valleys  of  denudation,  this 
name  seems  given,  in  preference,  to  those  valleys  where  tbe 
strata  are  not  far  removed  from  an  horizontal  position  on 
eilher  aide,  and  of  which  also  the  former  conunuity  cannot  be 
doubted.  Of  these,  tbe  following  section  of  the  valley  of 
Cliarmouth  will  afford  an  example. 


•  Jgumal  de  O^ologie,  toiii.  i. 


yalteyt. 


as 


a  a,  summiuoribe  hilb  compo»ed  of  ai^nlu-  flint  ant)  clwn 
gntvcl,  the  remains  of  lunner  supenncumbeiit  chalk  and  green 
sand  wliich  ha<rc  been  psnially  dissolved  in  |ilac«  :  ti  b,  graea 
snnd,  wit))  an  uiiv\-cn  U{i|icr  surTacc  resulting  frum  the  caiUM 
(hat  have  |>n>f}iicc<l  the  gruvcl:  c  c,  has,  in  which  (he  lower 
part  of  tlie  valley  li.-w  been  cxcnvatcd :  d,  suiiiU  river  Cliiir 
Howine  at  the  bottom.  If  proportions  had  been  strictly  nt- 
lendea  to,  the  stream  would  have  been  iiivisiible.  On  (he 
rides  of  (be  hills,  firom  a\od,  miidi  chert  and  Hint  gravel  is 
distributed  ovet  the  rocks  b  and  r.  and  it  may  be  questionable 
Itow  mud)  of  it  has,  during  n  great  laptc  of  time,  descended 
from  the  hetf^its,  as  h;iv  occurred  on  the  slopes  of  siniiluriv 
rounded  hills,  in  the  Smith  Hams  in  Devon,  and  how  iiiucli 
may  have  been  left  at  the  original  formaUoa  of  the  valley. 
The  advocates,  indeed,  of  such  excavations  bv  no  greater 
powers  than  those  we  daily  witness,  would  consitfer  Uiis  valley 
tanned  by  the  insignificant  streamlet  which  now  Hows  through 
it,  aided  by  ihc  rnin-walcrs.  This  viillcj  is,  however,  the 
sole  chaimel  of  drainiige  for  n  district  many  miles  in  extent, 
in  which  tiie  actual  river,  with  every  assistance  from  floods, 
lias  only  ctfected  a  cut,  varying  from  four  lo  fifteen  feet  deep^ 
bounded  by  perpendicular  wails;  these  walls  not  composed, 
for  the  most  part,  of  lias,  but  of  gravel  and  drifWI  material^ 
such  as  are  strewed  over  the  valley  of  ail  heights,  from  the 
bed  of  the  liver  to  the  tops  of  the  hills.  Such  valleys  are 
common  in  various  (larts  of  the  world,  oiid  not  tin  frequently 
are  witliotit  running  waters  in  llieiti,  so  lliut  these  cuultl  not 
have  cauied  them.  Even  in  Jamaica,  where  lieavy  tropical 
raiiu  are  sufficiently  common,  there  arc  valleys,  in  whidi  the 
WBtcrs  are  swallowed  up  by  subterraneous  caviticc,  or  sink- 
boles,  and  no  continuous  streams  arc  fnnnnl.  In  Kngland 
we  have  examples  of  dr\'  vnlleys,  in  our  chalk  districts,  in  the 
oulite  of  Yorkshire,  anj  among  tlie  slates  of  the  South  I  lams, 
Devon  * ; '  a  cotering  of  vegetation  or  turf  most  commonly 
protecting  the  surface  from  removal,  oven  during  heavy  tru». 
On  the  west  coast  of  I*eru,  where  rain  never  fail*,  tl»ere  are 
also  some  remarkable  examples  of  dry  valleys,  wliich,  judging 
Irom  sketches,  resemble  many  a  lowlimd  valley  witli  rounded 
sides  in  Kiirope.  'Die  form  uf  these  valleys  is  also  ojipou-d 
to  their  production  by  ruiniiHg  waters,  for  they  arc  rounded 
and  Dot  bounded  by  perpendicular  walls. 

Sometimes  the  upper  part  of  a  hill  being  composed  of  hardea* 
materials  than  tlie  lower  portion,  it  advances  with  a  somewhat 
bold  escarpmenL 

■  Tktm  burr  arc  Aiw  tu  th«  h>j;tilr  indinpd  ponlioiior  ihc  ilnU*.  bf  ivccn 
Ai  II— m  vS  whidi  the  rain-wawt,  after  httving  ht*<a  lanivcd  in  a  porous 
1  iravtl,  p«rcolatM. 


M  Changes  on  the  Surface  of  the  Glol/c. 

The  general  fonn  oF  these  vnlleys  would  teem  to  miggcst  m 
mode  offonnation  KimewhaC  dUlerent  from  that  of  tlie  mouii- 
taiti  valleys ;  one  which  has  penniUed  a  very  genera)  removal 
t>r  bold  projeciing  points.  There  is  scarcely  a  district  of  any 
ron&iderabfe  estent,  composed  of  these  valleys,  which  does 
Dot  coDtaiD  fissures,  or  faults,  even  when  t)ic  strata  arc,  os  a 
mass,  not  fnr  removed  from  nn  horizonml  [Kjsilton.  In  other 
situations  il>e  xtntta  are  ut>bi»ved,  contoned,  and  intruded  b^ 
trap  rocks  y^^  tiu:  general -forms  of  the  vaJlevs  are  not  consi* 
derably  altered ;  the  same  rounded  forms  still  prevail.  From 
tlib  general  prevalence  of  tbo  same  character,  it  may  not  be 
unreasorable  to  conclude  that  some  siinilor  cause  has  produced 
them.  Thcyappcflr  a*  if  scooped  uulby  large  moving  masses 
of  walcrs;  the  least  rexiNting  parts  firxt  giving  way.  Wu 
Ruglit  iinfl|rine  thia  to  have  been  d!<M:ted  by  great  disturbances 
Iwiienth  on  ocean ;  such  as  would  be  caused  by  the  elevation 
of  long  ranges  of  mountains  near  them,  or  a  disruption  of  the 
strata  of  which  they  were  iictually  composed ; — in  fact,  by 
submarine  earthquakes  of  much  greater  Ibrcctlmn  those nliicii 
wc  now  witne-SK.  tJirLliijiiake:'  of  the  present  day  fre<]uentiy 
produce  violent  wave.s,  wliich  dLachuigija  on  a  coiut  ravage  all 
within  their  reach.  The  sudden  elevation  of  mountains  to 
the  height  of  several  thousand  feet  would  be  accompanied  by 
violent  disturbance  of  the  land,  causing  the  waters  of  neieb> 
bouring  seas  to  rise  considerably,  and  overwhelm  land  within 
their  reach ;  and  thcw:  disctinrges  of  masses  of  water  would 
have  great  scoo}>iitg  [>owcrs,  more  particularly  if  they  acted 
on  fractured  stratat  or  xmnll  previously  existing  ileprcssious. 
Tliete  valleys  may  also  have  been  formed  beneath  agitated 
waters,  in  which  currents  moving  with  great  velocity  were 
produced:  the  land  having  been  afterwards  protruded  above 
the  level  of  the  sea.  These  obser\-nttons  on  the  origin  oj  low- 
land valleys  should  be  considered  as  mere  s{)cculnuons,  which 
future  investigations  may  show  to  Ix:  either  probable  or  im- 
probable. Oiie  ai'gument  in  their  liivour,  in  preference  to  titc 
sttppontion  that  ihcy  have  been  scocnwd  out  by  rivers,  is,  titat 
in  many  instances  the  rivers  quit  tlie  valleys,  which  would 
appear  contin tuitions  of  their  natural  channels,  and  pass 
through  goi^s  or  ravines  cut  in  laittis  of  €oiisi<ierable  cleva- 
uon  on  one  skle;  the  l)arricr  to  their  nututnl  )uusage  onwnrdti 
being  merely  a  gentle  rise  of  u  lew  itxi.  at  the  Ltoltom  uf  tlic 
valley,  not  easily  observed. 

Charges  on  the  Surface  of  the  Globe. 

The  prescQl  condition  of  our  planet's  surliicc  is  far  fivm 
stable;  on  the  contrary,  if  time  enough  couUi  l>e  allowed,  a 
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grent  chance  in  ihc  relatmns  of  laiu)  him]  vrnlor  wmild  be 
effected.  This  process  \%  undoubtetily  slow,  txit  it  k  never- 
theless certain,  aiid  so  apparent,  that  many  persons  have  been 
inclined  lo  refer  nil  gvolugical  phtenoniena  to  a  conlinuancu 
of  ihoNc  d}vtt<  uf  existing;  csum.-s  which  trc  daily  witness.  At 
Ikr  as  wu  can  jit<lg«>  Troin  known  facts,  this  opinion  sccmii  to 
have  beeit  sotneK'nat  hastily  adopted,  and  not  nitogcltwr  in 
accordance  with  all  those  geological  phicjiofnenn  with  which 
we  are  at  present  acquaints.  As  the  siiuieiit  inav,  however, 
be  supposed  not  to  dossl-ss  a  knowledge  of  tliese  pnwnomena, 
tl»t  consideration  of  their  relative  toIuc  must  be  waived  until 
b«  bccofDCs  more  fiimiliiir  vriih  the  subject. 

Aft«r  g«ologisu  had  ceaiicd  tu  amuM:  tlieniitclve)!  by  bbri> 
e>Uin)r  theories,  without  beinir  at  Ihc  irt>ubic  of  examining  tbo 
snrface  structure  of  that  world  which  tli^  made,  modified* 
and  broke  lo  pieces  at  their  own  good-will  and  pleasure,  and 
wboi  it  was  thought  that  a  knowledge  of  facts  was  somewhat 
necewry  to  a  knowledge  of  the  subject,  it  was  soon  observed 
lliat  considerable  changes  had  taketi  place  on  the  world'* 
surlace.  Facts  being  still  few,  hypotheses  were  easily  formed, 
and  were  more  or  less  plausible  acconling  to  the  knowledge 
of  ibe  day.  These  will  ba  found  in  the  various  worfis  which 
treat  of  the  history  of  geology,  and  dierefore  need  not  be 
produced  h«re;  it  will  be  sufficient  to  observe  that  the  two 
pravailtng  theories  of  the  present  time  ore,  1st,  That  which 
attributes  all  ge<ilu}jical  phtenomcna  to  such  effects  of  cxixting 
cauics  as  we  now  wiinets;  and,  Smlly,  'I1uit  which  con.sideni 
ihero  referable  to  series  of  catastrophes  or  nudden  revolutions. 
The  diff'crence  in  the  two  theories  is  in  reality  no*  very  grenl ; 
the  question  being  merely  one  of  intensity  of  forces,  so  llinl, 
pmbably,  by  uniting  the  two,  wo  should  api>roxtmatv  nearer 
to  tlic  trutli. 

Oasti/wadan  tjf  ttoekt. 

The  term  Rock  is  applied  by  geoh^xis,  not  only  lo  the 
hard  substances  to  which  this  name  is  commonly  given,  but 
also  to  those  various  sands,  gravels,  shales,  marls,  or  clays, 
which  (brro  beds,  strata,  or  masses*. 

Hocks  were  first  diridcd  into  two  classes.  Primitive  and 
Secondary,  it  being  considered  that  they  originated  under 
diffc'rcnt  circums»nces ;  ihe  latter  only  contauiing  organic 
remains.  To  this  Werner  added  a  tnird  class,  which  be 
named  Transition,  considering  that  it  exhibited  a  passage  from 
the  primary  into  the  secondary.     Subsequently,  from  obacr- 

•  For  ths  icrra*  ut«<I  in  p^ologj,  •««  A|ip*Ddlx  A. 
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rations  miide  by  MM.  Cuvier  and  Brongniart on  lh«  country 
round  Paris,  a  fourth  class  was  instituted,  and  called  'I'ertiory, 
because  the  simia  comnosin^  it  occurred  above  tbe  chalk,  h 
t  rock  considered  as  the  nif;hcst  of  tlic  secondary  class.  These 
divisions  or  cla*scs  arc  mure  or  luss  in  a^c  iit  the  present  time, 
though  it  scenit  itomcwiiiit  (jeticrully  ndinittMl  thiil  ihcy  are 
~  nsidlicicnt,  mid  not  in  accordance  with  the  present  )^tntc  of 
science.     Numerous  modilications  and  divisions  liavc  been 

Eroposed,  which,  though  preferable  to  tbe  preceding,  have  not 
een  adopted,  the  force  of  habit,  possibly,  having  prevailed. 
To  propose  in  the  present,  state  of  gcolugictil  science  any 
douificalion  of  rocks  which    should  prelt-nd    to  more  than 
temporary  utility,  would  be  to  assume  a  more  inuniiite  ac- 
quainUiiice  with  the  earth's  crust  than  we  possess.     Our  know- 
ledge of  this  structure  is  far  from  extensive,  and  principally 
confined  to  certain  portions  of  Europe.      Still,  however,  ft 
moss  of  information  hiiK  gnidtially  been  collected,  particularly 
«s  respects  this  ipt»ricr  of  the  world,  tending  to  certain  ge- 
neral and  important  conclusions ;  among  which  the  princijial 
are, — that  rocks  may  be  divided  into  two  great  classes,  the 
I  stratified  and  the  unstratificd  ; — that  of  the  former  some  con- 
tain organic  remains,  und  others  do  not;  and  that  the  non- 
fi)!^silifcrous  iHratifivd  rocks,  us  n  mass,  occupy  an   inferior 
placf  to  the  fos«iliferous  *  strata  also  taken  as  a.  mass.     Hie 
Lscxl  important  conclusion  is,  tliut  among  the  stratified  fnssili- 
IfcrouK  rucks  there  isa  ceiUiinorder  of  superposition,  apparently 
kcd  by  peculiar  general  accumulations  of  organic  rtmuins, 
augh  the  mineralogical  character  varies  materially.     It  has 
n  ueen  supposed  that  in  the  divisions  termed  formations, 
l>ere  are  found  certain  species  of  shells,  &c.  characteristic  of 
'each.     Of  this  supposition,  extended  observation  can  alone 
prove  the  truth ;  but  it  must  not  be  supposed,  us  some  now  ii<y, 
that  in  any  accumulation  of  ten  or  twenty  beds,  charucierisctl 
by  the  presence  of  distinct  fossils  in  a  given  district,  tite  or- 
ganic remains  will  be  found  equally  characteristic  of  the  same 
part  of  the  »eric«  at  remote  distances. 

To  suppose  that  all  the  formation^.',  into  which  it  has  been 
thought  advisable  to  divide  European  rock«,  cjui  be  detected 
by  the  same  organic  reraainit  in  various  distant  poiiiLs  of  the 
globe,  is  to  assume  that  the  vegetibles  and  animaJs  distributed 
over  the  surface  of  the  world  were  always  the  same  at  llje 
same  time,  and  that  ibcy  were  all  destroyed  at  the  same 
notnciit,  to  be  replaced  by  a  new  crcauon,  diflcnng  specifi- 
cally, if  not  genericttlly,  from  tb«t  which  immediately  preceded 

•  Tho  unn/oMiV'/cToni  14  hert  confined  to  OTganic  mnain*. 
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it.  From  this  llieory  It  would  also  be  inTcrrcd  tliat  the  whole 
suriiicc  of  ihc  world  possessed  an  uuitbrm  temperature  ul  the 
Hunti  ^iven  i:{K)ch. 

Ii  hwi  l>een  considered,  but  Iiiu  not  yet  been  suflHcienily 
proTcd,  that  the  lowest  rocks  in  which  organic  remains  are 
found  entombed,  show  a  gcneml  uniformity  in  their  organic 
cunteDts  at  points  on  the  surfece  considerably  distant  from 
each  otlier,  luid  that  this  general  uniformity  grndnally  disap- 
IWitrcdi  until  aniitia!  and  vegetable  life  became  at  difft-rent  in 
different  latitudes,  and  ovu-it  under  various  meridians,  m  it 
now  is.  How  far  this  opinion  oiay,  or  may  not,  be  correct, 
can  only  be  seen  when  geological  facts  shall  have  been  suffi- 
ciently multiplied ;  but  it  is  one  which  demands  considerable 
attention,  as  the  classification  of  fossil ifcroiis  rock«  greatly 
tlep«iidt  upon  it.  Should  it  eventually  be  foinid  to  a  certain 
degree  correct,  il  would  not  be  at  variance  with  the  llieory  of 
A  central  heat,  which  having  diminished,  permitted  solar  heat 
gndaally  to  acquire  an  influence  on  the  earth's  surface. 

Classifications  of  rocks  should  be  convenient,  suited  to  the 
state  of  science,  and  as  free  as  possible  from  ii  leading  theory. 
The  ustuil  divisions  of  Primitive,  TranHltJon,  Secondary,  and 
TeniATT)  may  perhaps  be  convenient,  but  they  certainly  can- 
not lay  claim  to  either  equality  with  the  stale  of  science,  or 
fireedom  from  theory. 

In  the  accompanying  Table,  (pp.  3S,  39,)  rocks  are  first 
diTided  into  Stratified  and  Unstraiificd,  a  natural  division,  or 
at  all  events  one  convenient  for  practical  puq>oses,  independent 
of  the  theoretical  <minions  that  may  be  connected  with  either  of 
these  two  great  claxscs  of  rocks.  The  same  may,  perhaps, 
alM>  be  said  of  the  next  great  division ;  namely,  that  of  the 
stratified  rocks  into  Suiierior  or  Fosslliferous,  and  Inferior 
or  Noo-fossllifcrous.  The  superior  stratified  or  fosslliti^rous 
rocks  arc  divided  into  groups.  We  are  yet  well  acquainted 
with  so  small  a  portion  of  the  rcnl  structure  of  the  earth's 
exposed  surface,  that  all  general  claMnilicalions  seem  prema- 
ture; and  it  appears  useless  lo  attempt  others  than  those 
which  are  calculated  for  temporary  purposes,  and  of  such  a 
nature  as  not  to  Impede,  by  an  assumption  of  more  knowledge 
than  we  possess,  ibc  general  advancement  of  gcok)g_v- 

Stralified  Rockt.  Group  I.  {Modern)  seem*  at  first  sight 
natural  imd  cosily  determined ;  boi  in  practice  it  is  often  very 
difficult  to  .lay  where  it  commences.  When  we  take  into  con- 
sideration the  great  depth  of  many  ravines  and  gorges,  which 
appear  to  originate  in  the  cutting;  power  of  cxistuig  rivers,  the 
ciil&  even  of  the  hardc-sl  rocks  which  mure  or  le^s  bound  any 
extent  of  coast,  ami  the  immense  itccuuiulalions  of  cum|>ara- 
lively  modem  land,  such  as  (Ikisv  which  constitute  the  deltas 
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of  great  rivers,  and  the  grent  flats,  such  as  thu&e  on  the 
cttslcrn  sidcol'SoutJi  Aiiivriat.— tlicr*;  is  a  difliculty  m  referring 
tticsc  phfcnomcniL  tu  the  <!iiriiti(iii  ot'  n  coniparatively  i^liort 
period  of  rime,  (ieulocicull^'  speaking,  the  e|K)cli  is  recent ; 
hut  according  to  our  UUm  of  time,  il  appears  tu  reiicii  b»ck 
lar  beyond  the  dates  cominonly  assigned  to  the  present  oi-der 
of  things. 

Group  S.  {Erratic  Bloch)  is  exceedingly  difficult  to  cha- 
rncterizc,  mid  iiliould  only  be  regurded  «s  provisional.  Il  may 
be  cons>id«rcd,  merely  tiir  coiivenienee,  as  i;(ini|irising  various 
supeilicial  gravels,  brencias,  and  transported  materials.  'I'bc 
most  extraordinary  feature  of  tliis  group  is  the  distribution  of 
those  enormous  blocks  or  boulders  found  so  singularly 
perched  on  inouutains,  or  scattered  over  plaiiiii,  fur  distant 
Irom  the  rocks  from  whence  they  appeitr  tu  Iiitvc  been 
broken. 

Group  3.  (Supracretaceous)  comprises  the  rocks  usnally 
termed  tertiary :  thCT  are  exceedingly  various,  and  contain  uti 
immense  accumulation  of  organic  remains,  terrestrial,  fresh- 
water, <tnd  miiriuc.  This  gix)up  hiis  lately  been  sliown  (o 
npproiich,  more  cloxcly  ihnii  wits  supposed,  In  the  existing 
order  of  tilings  on  the  one  >Jde,  and  to  tlie  following  grouj) 
on  the  other. 

Group  4.  {Crftaceous)  contains  the  rocks  which  in  England 
and  the  North  of  France  are  cbatacteri/ed  by  chalk  in  the 
upper  part,  and  sands  and  siuuhtones  in  the  lower.  The  term 
'cretaceous'  is  perhaps  an  indifTcrcnt  one;  for  probably,  the 
mincralogicftl  churuclcr  of  the  upper  portion,  wliciicc  the 
name  is  derived,  a  local,  tliat  is,  confmeil  to  piirticuliu-  por- 
lions  of  Hnro|>c  and  may  be  represented  elsewhere  by  dark 
conipucl  limestones  and  even  sandstones.  As,  Imwever,  geo- 
logists arc  pei'fcetly  agreed  as  to  what  rock  is  meant  when  we 
speak  of  the  'cll.^lk,'  there  seems  no  objection  to  retain  it  for 
the  jireseni.  The  Wealdcii  rocks  huve  been  arranged,  tur 
tile  present,  in  this  grou|>,  though  ibeir  organic  rumains  show 
ftditTercut  origin,  because  they  may  be  conveniently  studied 
in  connexion  with  ic 

Group  S.  [Ooliiic)  comprises  the  various  members  of  the 
oolite  or  Jurn  limestone  Ibrmntiou,  including  lias.  The  term 
*  oolitic'  hms  been  rctiiine<l  upon  the  same  principle  an  that  of 
'cretaceous.'  In  point  of  fact,  thi»  iniiierulogical  character  is 
'  found  only  in  nn  insignificani  part  of  the  rocks  known  as  die 
oolite  luroialion  in  England  and  I"rance ;  and  moreover  it  is 
not  confined  to  the  rocks  in  question,  but  is  conmion  to  many 
others.  In  the  Alps  and  in  Italy  the  oolite  formation  seems 
replaccil  by  dark  and  compHCt  innrble  limestones,  so  that  its 
minenilo<ndI  character  is  of  little  vdiic. 
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Group  6.  {Rtd  Sandstoiu)  contains  Um  red  or  vari^Eated 
iniiri)'  ii»ariic!i  iriu^s,  keuper),  the  miiscbelkalk,  Uio  nev  red 
or  varkgued  saiid^ionc  igrC's  bij^rr^,  buRtcr  sandstein),  th« 
xechstein  or  magiiraiBn  limestone,  and  the  red  coDglom crate 
(rotfae  todle  liegcudc,  j^rcs  rotiffc).  The  whole  it  ooiisidt-rcd 
M  •  nukss  of  (-unf;!un)crHte»,  undsbMiL-s  imd  nmrlH,  ecjicridly 
of  s  red  colour,  bui  mo^tl  freigiientJy  varicgAted  on  the  upper 
pans.  The  limestones  may  be  considered  subordinate;  some- 
times otdy  one  occurs,  sometimes  tli«  other,  and  sometimes 
bod)  are  wanting.  There  seems  no  aood  reai^on  for  supposing 
that  otl»er  limcistoncs  niuy  not  bv  developed  in  this  group  in 
other  parts  ol*  the  world. 

C'foup  ?•  {Carboniferoui.)  Coal-meosuren,  carl>otiilt:ro4is 
limestone,  and  old  red  sandstone  of  the  Ei^lish.  The  former 
would  appear  in  the  greater  number  of  instances  to  be  natu- 
rally divided  from  tnc  group  (G)  above  it;  but  the  latter, 
though  disconnected  from  the  group  (8)  beneath  in  the  Nortli 
of  uiglnnd,  is  nppnrently  so  united  with  it  in  many  other 
situations  Unit  the  old  rfd  san<lrtonc  may  be  considered  ns 
little  el^  than  the  upper  partofthe  gi'aunucke  seri<!S  in  thuse 
places. 

Group  8.  (Gratimuke^  This  may  be  considered  as  a  mass 
of  taiKlstoneSt  slates,  and  conglomerates,  in  which  limestones 
arc  occasionally  developed.  Sandstones  which  mineral ogically 
resemble  the  old  red  sandstone  of  the  English,  not  only  oc- 
cupy (he  upiwr  part,  but  frequently  also  other  sicunlions  in 
the  serit^.  In  the  lower  portion  of  ilii.s  group  xtratificd  com- 
pounds, resembling  some  of  the  UDStratiOed  rocks,  are  by  no 
means  unlVeciuent. 

Jnftrior  or  Non-Fossiliftrats  Stratified  Socks,— comprising 
tlales  of  difTcreiit  kinds,  such  as  mien  slate,  chlorite  sintc,  tid- 
cose  slate,  hornblende  slate,  &c,  and  various  try»tidHiie  com- 
pounds arranged  in  strata,  such  as  sactlmiine ninrblv,  in  whicti 
odier  minerals  may  or  may  not  be  imbedded,  gneiss,  prolugine, 
SiC.  From  various  circumstances,  many  rocks  in  the  previous 
divbion  so  assume  the  niinera logical  characters  of  those  in 
this,  us  to  be  uodislinguishable  from  them,  except  by  geological 
situation;  but  it  may  be  a^umed,  that,  as  a  mass,  the  strata 
in  tliis  division  are  far  more  crystalline  than  in  diose  of  the 
su[)erior  stratified  rocks,  the  origin  of  which  seems  chiefly 
mechanicaL 

Vfutralj/ied  JWif. — This  great  natural  division  is  one  of 
cODsidcmblc  tm[iorUuicv  in  tne  hi.story  of  our  globe,  as  the 
rocks  ooai|>osiiig  it  ».i:m  to  have  caused,  joinUy  witli  the  forces 
that  ejected  them,  very  considerable  changes  on  the  earth's 
surface.  They  are  very  generally  admilt^  to  be  of  igneous 
origin ;  some  of  them  indeed,  those  produced  by  active  vol- 
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canoes,  never  could  have  been  doubted.  Their  great  chamc- 
teriatic  is  a  tendency  to  a  crystaUine  strucuire,  though,  in 
many,  this  cannot  be  traced.  Every  gradation  from  the  cry- 
Btalline  to  Uie  non-cryi>talline  structure  can  frequendy  be  ob- 
served in  the  same  mass.  The  minerals,  felspar,  quaru,  horn- 
blende, mica,  augite,  diallage,  and  serpentute,  enter  largely 
into  the  composition  of  these  rocks,  more  particularly  the 
former. 

In  proposing  this  classification,  I  am  fully  aware  that  many 
objections  may  be  mode  to  it;  but  it  pretends  to  little  beyond 
convenience:  and  if  geologists  could  be  induced  to  use  some- 
thing of  this  kind,  or  any  other  that  would  better  answer  the 
purpose  of  relieving  us  irom  the  old  theoretical  terms,  I  can- 
not but  imagine  that  the  science  would  derive  benefit  from 
the  change. 

In  the  fc^wing  part  of  this  volume,  geolo^col  pheno* 
mena  will  be  noticed  in  accordance  with  this  clossincatioa. 
But  to  enable  those  who  prefer  other  arrangements  to  avail 
themselves  of  any  focts  that  may  be  brought  forward,  the 
equivalents  of  the  divisions  or  groups  above  noticed  are^ven 
in  the  Table  (pages  S8,  S9),  where  the  classifications  of  Cony- 
beare,  Brongniiut,  and  Omalius  I^Halloy,  as  also  the  im- 
provaj  Wemerian,  are  placed  in  parallel  cotumos  with  it. 
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MODERN  GROUP. 

Degradation  of  I^nd. 

TiiERK  is  B  constant  tendency  in  all  decomposed  or  disinte- 
grated substances  to  be  removed,  by  the  aggncy  of  ruins  nnd 
ftuperficial  wnlen,  to  m  lower  lirrul  than  tlicy  previously  occu- 
pied, and  finfUiy  to  be  traittporlcd  tntu  tlie  sea.    There  is  no 
rock,  even  tlie  hardest,  that  doeft  not  bear  some  marics  of  what 
bos  been  lermed  weathering,  orof  the  action  of  llieR(nios))hcrc 
upon  it.     The  amount  of  surface-change,  so  produced,  i*  ex- 
ceedingly variable,  depending  much  on  local  causes.     Thus, 
A  rocJc  may  undergo  complete  dtstntegralion  in  one  situation^ 
ihough  competed  of  nearly  tl»u  snnie  materials  ss  that  in 
onotner,  of  which  the  change  has  been  conipanttivcly  trifling. 
When  we  contemplate  the  present  surface  of  our  continents 
and  islands,  we  cannot  but  be  struck  with  die  grwit  eflV-cls 
that  have  been  produced  upon  tlicm  by  the  agents  commonly 
known  as  existing  cRii>'C^;  and  among  these,  the  weathering 
and  dcgraclotion  of  land  are  very  remarkable,  attesting  a  lap«« 
of  lime  &r  beyond  the  usual  ealcnlotions.     The  tors  of  Dart- 
moor, Devon,  may  be  referred  to  ui  excellent  examples  of  the 
weathering  uf  a  bard  rock.     These  are  compo^  of  granilC) 
which,  as  Dr.  MacCulloch  has  observed,  are  divided  into 
masses  of  a  cubical  or  prisniiitic    shcipe.     "By  degrees,  sur- 
fitces  whicli  were  in  contact  become  M;|)i»ralcd  to  a  certain  di- 
Uatice,  which  gors  on  to  augn>cnt  indefinitely.     A«  tfie  wear- 
ing continues  to  proceed  more  rapidly  near  tlie  ports  whidi 
arc  most  external,  and  therefore  most  exposed,  the  mosses 
whidi  were  ori^nally  prismatic  acquire  an  irregular  curvili- 
near  boundary,  and  thi.-  stone  ns^iumcs  an  appearance  resem- 
bling the  Chcc»e-wring  (Cornwall).     If  the  centre  of  gravity 
of  the  mass  chances  tol>c  high  ami  for  removed  from  theper- 
peodicolar  of  it:t  fulcrum,  the  stone  IuIIa  from  its  elevation, 
and  becomes  constantly  rounder  by  the  continuance  of  deconw 
position,  tilt  it  assumes  one  of  too  spheroidal  fiji^res  which 
the  granite  boulders  so  often  exhibit.     A  different  dispositiott 
of  thai  centre  will  cause  it  to  preserve  il^  position  for  a  greater 
length  of  time,  or,  in  favnuruble  circuni!«tnnces,  may  produce 
•  logging  stone*."    The  weathering  of  tliese  tors  is  so  ex- 

•  'Mucrdtoch.  GeoL  Trtat.  iMwrin,  toI.  u.;  nWrn th«ni«i«vieinof 
Vixen  Tor.  ika  Oienr-nrin^.  and  lAtf^ui  RocV:  u  kIm  kn  SMlioaa  uid 
Vicai  iUiuUative  of  Ctological  Ptuciioaciu,  pL  3D. 
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ccedinj^ly  slow,  Uiat  Utc  life  of  man  will  scarcely  permit  htm  to 
observe  a  clmiigc;  tlicreforc  ttiv  period  Fec|uiiite  to  pruducc 
iheii'  present  nppcaraiices  iiiusi  have  been  very  consideniblc 
The  surface  of  the  whole  counirv  round  these  districis  attests 
the  snmc  great  lapse  of  time.  Whatever  may  be  the  nature 
of  Uie  nick,  it  is  uisintc^ratcd  to  vuiihidcrable  depths  ;  porphy- 
ries, slates,  compact  taiidston OS,  trap  rocks, — all  have  sufTereu: 
but  the  valleys  appear  to  liave  previously  existed,  and  the  ge- 
neral form  of  the  land  to  have  been  much  the  same  a.s  it  now  is. 
Thcfollowing  seciiou  will  explain  this  decomposition  of  surface. 

Fig.  4. 


a  a,  decompoitition  of  the  rock  tr  b  following  a  line  of  pre- 
vious elevation  and  depression,  the  accumulation  being  great- 
est at  tlie  bottom  of  the  valley  c,  frequently  cnt  through  by  a 
river  or  rivulet,  and  sometimes  exposing  a  straiifitd  apgicar- 
ancG,  as  if  the  disintegrated  substances  of  the  liill-sldcs  had 
slipped  over  each  other  to  the  botlmn  of  the  valley.  The 
maximum  ()iiontity  of  detritus  3>o  brought  down  to  the  bottom 
of  a  valley,  sometimes  amounts  to  25  or  30  feet.  This  detrituii, 
which  is  often  virry  loosely  aggregated,  is  now  indeed  protected 
from  removal,  at  least  to  a  great  extent,  by  grass  and  general 
cultivation.  The  various  appearances  of  this  detritus  axa  sin- 
gular; for  oden  larger  pieces,  perhaps  of  twenty  or  thirty 
pounds  weight,  arc  includeil  among  small  fragments  and  cvcti 
sand.  Of  tliis  the  following  section,  exhibited  on  the  sea- 
shore at  Black  Pool,  Dnrtuiouth,  affords  an  example. 

Fig.  5. 


a  a,  detritiis  from  tlie  grauwacke  slates  b  6,  more  thickly 
accumulated  at  ej'.  c  c,  a  high  beach  of  small  quartz  shmgli-i, 
defending  the  bottom  of  the  valley  d  (which  is  much  lower  uian 
the  crown  of  the  beach]  anil  the  cliffs  on  eiilier  side.  The 
drainage  of  the  valley  escapes  in  a  serpentine  manner  by  a 
rivulet  at  e.  At  c  nndj',  many  large  fragments  are  mixed  witli 
the  smaller. 

The  slates  ID  the  South  Kams,  Devon,  are  frequently  sur* 
mounted  by  a  superficial  covering  of  fragments,  which*  al 
tlieir  union  witli  the  undecoaiposeil  rock,  uppt^r  as  if  some 
force  had  been  exercised  ai  ihcconimeticeimmt;  tlic  whites  bcitig 
broken  anil  turned  back  in  the  iiiaiiner  re))re3eiiled  beneath. 
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a,  vc^table  toil:  b,  small  frag- 

nents  of  slate  resting  in  various  <Ii- 
i:  <*,  portions  of  lamtiiit.-,  turn* 
backwards,    &otncliaies    without 

tfncturc 

If  wc  proceed  10  tlic  eastwnrd  from  the  .South  Hoins,  the 

I  same  appearanci^  present  themselves,  whatever  miiy  be  the 

nature  of  the  rock,  thoiigh  thty  become  somcwhm  more  com- 

plicatcil  upon  Maldon  I  fill,  and  on  the  const  of  Sidiiioiilh  luid 
Lyme  Regis,  as  this  dccomposilioii  of  t)io  siirfncc  seems  mixed 
wtlb  n  clisinti^Tatioii  effected  previous  tu  the  deposit  of  the 
MDpmcreuiceotu  rock*.  A  deep  dixtnlegrntiou  of  surface, 
conforminfT  to  the  undutations  of  the  country,  i«  well  obwrvcd 
in  Normandy,  where  it  has  heen  described  by  M.  de  Caumimt 
and  M-  dc  Magneville,  and  seems  due  to  the  action  of  the 
same  causes  whicli  have  produced  the  decomposition  of  sur- 

[^lace  in  the  8otiih  of  Ktij^bnd. 

TWvt  dcttrucuon  of  ttie  surface  is  common  to  most  countries; 
and  if  the  rock  so  weathered  be  limestone,  there  is,  not  unfrc- 
quenUy,  a  reconsolidation  of  the  parts  by  means  of  calcareous 

'  matter  deposited  by  the  water  thai  percolates  llirough  the 
fragmenis  and  which  dissolves  a  portion  of  ihem.  At  Nice, 
llic  fracliired  surface  llni*  rcuiiiled  is  *o  hiird,  that,  if  it  occur 
on  a  line  of  road,  it  must  be  blasted  by  gunpoudcr  for  removal. 
llierc  arc  some  fine  examples  of  this  recoiisolidnlion  upon  the 

'  linwstODe  hills  of  Jamaica ;  as  for  exiimnle  near  Kock  Fort, 
and  at  the  clifFs  to  (he  eastward  of  the  Milk  River's  mouth. 

Tbe  lelspar  contained  in  granite  is  often  easily  decompo!>ed, 
and  when  this  is  effected  the  surfiicv  frequently  presents  a 
quartzose  gravel.  D'Aubuisson  mentions  tliitt  in  a  hollow 
way,  which  had  been  only  \\x  years  blosted  throii(;h  granite, 
the  rock  was  entirely  decomposed  to  the  depth  of  three  inches. 
He  aUu  i.iates  that  the  granite  country  of  Auverf^ne,  the  Vi- 
varrais  and  the  eastern  Pyrenees,  is  frcfjuently  so  much  de- 
composed, that  the  traveller  mny  imagine  himself  on  large 
tracts  of  gniTcl". 

Some  irnp-rocks,  from  tlie  presence  of  tJie  same  mtncni). 
are  so  liable  to  drconi position  that  there  is  fre(|uenily  much 
difficulty  ui  obtaining  a  specimen.  The  depth  to  which  some 
rocks  of  this  nature  are  uisintegmted  in  Jamaica  is  often  very 
COQStderable. 

This  decomposition  is  altribiited  to  the  chemical  as  well  ax 
medmniciil  action  of  the  atmosphere.  The  oxygen  of  the  at- 
motphere  producer  considerable  alteration  in  rocks,  more 
particularly  observed  in  those  containing  iron,  which  arc  (htu 

■  Traitf  do  GfogDosc. 
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ollcn  rciliiced  from  a  hnrd  to  a  sod  snbsfinoe.  Wltli  ihc  slow 
Bti4l(|uittl changes  cSccteil  by  electricity  ou  the  surface  wcnra 
very  imperfectly  acquainted;  but  iill  arc  familiar  with  tliecHects 
of  a  discharge  from  n  thunder- storm,  shivering  rockN,  «i)d 
hurling  iriigmcnl»  fnm)  the  licigiiu  into  the  valleys  beneath. 
In  these  vlecirienl  di»cliarge»  the  lighuiing  often  fuses  the 
surface  of  rocli^  Thus,  I)e  Saussure  found  a  compound  rock, 
on  Mont  Diane,  fused  on  the  sui'&ce,  white  bubbles  being  on 
the  felspar,  and  black  bubbles  on  the  hornblende.  Similar 
observations  have  bcea  mailc  by  other  geologists  in  otiier  |iaru 
of  the  world. 

The  effects  of  lightning  upon  loose  sand  were  beautifully 
exhibited  in  the  drifted  sand  hills  betwvcii  the  sru  and  the  em- 
bouchure of  the  Irt,  near  Drif^,  in  Cumt>erlniK).  The  sand 
consists  of  quartzose  grains  intermingled  with  a  few  gnunt 
ol'  bornstonc  porphyry,  anJ  a  few  fragments  of  sliells,  and 
rests,  at  the  depth  of  twenty-nine  teet,  upon  a  bed  of  {lebbieK. 
Two  feet  bcncotli  these  peltbles  is  a  bol  of  wet  sand  containing 
small  pebbles.  Upon  a  single  liiUock,  abotil  forty  feet  above 
the  sea,  and  within  an  area  ai  fifiuen  yards,  tliree  hollow  tubes 
were  discovered,  about  an  inch  and  a  half  in  diameter.  They 
consisted  of  the  matter  of  the  sand  fttsed,  and  rendered  vi- 
treous. These  tubes  descended  tn  a  vertical  manner  to  moru 
than  thirty  feet,  brancliitig  downwards  in  their  descent.  One 
tube  coming  in  conUiCt,  at  the  depth  of  iwcnty-nine  feet,  with  a 
frwmcntoniornrfont;  poriihyry,  glimced  offat  an  angle  of  +5°, 
nnu  afterwards  resumed  its  vertical  course.  As  might  have 
l>ecii  expected,  the  tubes  were  very  irregular  in  their  passage 
into  the  wet  sand.— -The  annexed  sketch  repre-  ~. 
senLs  the  termination  of  one  of  these  vitreous  '"S"  '* 
tubes  upon  n  granite  {>ebble,  and  exhibits  the 
tnnnner  in  which  they  branched  oil'  in  their  de- 
scent, thus  marking  tlie  course  of  the  electrical 
tlischarge  ". 

At  Peninis  Point,  St.  Mary's,  SciUy  Islands, 
there  is  a  curious  example  of  thatdecompositioa 
of  granite,  which  antiijuaries  have  termed  rock' 
beutHt,  and  conudered  the  work  of  the  Druids. 
The  Kettle  and  Pans,  as  tht^se  depressions  itrc 
ttivre  named,  occur  in  the  large  blocks  of  granite 
on  the  top  of  this  promontory  ;  ihcv  are  (gene- 
rally three  feet  in  diameter  and  about  two  feet 
deep :  (hey  are  musUy  circular  and  concave,  but 
there  are  otliers  much  indented  at  the  sides. 
"  Soaw  hare  perpendicular  sides  and  flat  bottom*,  tome  ar« 

•  Grol.  Tnju.  volt.  ii.  aad  v.  jtl.  3S. 
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ornn  nval  fonii,  nnd  olbe»  of  no  r^utnr  figarc.     Mnnjr  of 

I  the  litoclu  are  six  or  seveii  yards  higii,  ciuhi  or  nine  yanls 

^•quare^  and  several  of  t)>ein  have  four,  five,  six  or  more  of 

cavides  in  tbcm.     A  large  rock  near  the  extremity  of 

bus  two  basins,  of  an  immense  &ize,  besides  several 

■  ones,     'llic  upper  uik)  larger  tme  appears  to  have  been 

[XoniuHl  l)v  tlic  junction  oftlircc  or  more  large  bnsins.     It  is 

[jrrcgularfy  »ha(>cd,  and  about  cigfatMn  fetrt  in  circumfcrcnct; 

I  Mod  six  feet  deep.     When  the  water  in  thb  basin  has  allaincd 

[ihe  bei^t  of  three  feet,  it  dischai^es  itself  by  a  lip  into  a  lower 

'bsein,  more  regularlv  formed,  the  back  of  which  is  about  five 

fixt  high,  but  which  is  incapable  of  containing  more  than  a 

depth  of  two  (ed  ol  water,  owinc  lo  the  dcciiviiy  of  the  sur- 

liMX  of  tlic  rock  *."     As  ii  prool  Uial  similar  uccoiti)KiKttion 

[  •ometimes  lakes  place  on  die  sides  of  a  block,  die  tiuthur  nhovc 

cited  mentions  an  oral  pavity,  six  feet  loiig,  five  wide,  unil 

nearly  four  feet  deep,  thus  situated. — The  following  wood-cut 

will  ulfurd  an  idea  of  the  Kettle  and  Panst. 


Fig.  8. 


There  is  scarcely  a  substance,  which  liaving  b«cii  exposed 
to  the  oaion  of  the  atniuKpltcre  for  a  considerable  time,  iloes 
not  exhibit  inaHui  of  wcadicring.  It  will  even  be  observed  on 
the  hardest  siliceous  rocks.  'ItH:  action  of  the  atmosphere  on 
cliffs  of  saudilone.  in  which  the  cement  varies  in  induratioi] 
or  otherwise,  produces  the  niost  grotesciuc  form»,  which  must 
be  more  or  less  familiar  to  the  lout observinjj.  Vartutions  in 
t«n)peratiiro  much  assist  tlie  cbewicad  decompottiitj;  power  of 
the  air. 

Water  may  be  considered  as  the  principal  meclninical  a^rent 
in  the  great  work  of  atmospheric  destruction,  uniting  si  tlie 
same  tiuw  the  diaiaoler  of  a  cbemical  agent.  Hy  infillnuion 
it  lends  lo  separate  the  particles  of  which  the  rocks  are  com- 
posed, uniting  clicniicallj  widi  the  cemendiig  matter  in  some 
ca»cs,  and  in  others  forcing  it  away  luechaiucally;  in  both 
instance*  leaving  the  panicles  not  previously  acted  upon, 
more  easily  disturbed  by  a  oontinuation  of  iiifiltratiou.     In 


•  Kcv.  G.  Wooaicy:  VUir  of  thc|itvtcnt  SUtc  ottiit  Svill;  I^diiUi,  1833. 
1  Fraia  a  ikctcb  fay  Mr.  UuUkiid. 
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Uiosc  situations  wliere  the  temperature  descends  siiflicieiitl; 
low  to  produce  frosl,  the  meclianiciil  Fiction  ol'  the  atiiUMj)tio>] 
rtc  water  bt-comcs  much  more  con.siittnihli;.     Having  eiitercdf 
„  inio  the  interstices  of  rocks  wltcii  litjuid,  it  assumes  a  greaterJ 
voliinit^  wliiMi  it  b(:a>m<.-s  solid  from  a  sufiicieiiily  (iimiiiibhcdj 
temperature,  fell  at  grcattar  or  less  depths  in  proporitoii  to  I 
the  amount  of  decreased  heat  of  the  climates  where  the  rock* 
may  be  situate.     Portions  of  rock  are  di«s  forced  asunder,] 
I     an<i  fine  panicles  so  separaicd,  that  the  mere  return  of  the 
water  to  a  litjukl  ftatc,  assisted  liy  gravity,  is  .tufRcicnt  to  re>. 
move  tlieiii.     Tlic  lnr;;c  musses  have  their  centres  of  gravity  1 
oficn  so  altered  relatively  to  rocks  on  which  they  rttst,  thati 
when  no  longer  cemented  by  the  ice,  tlicy  fall  from  tiieir  si- 
tuations to  B  lower  level.     The  fall  of  rocks  occasioned  hy. 
this  means  U  common  in  loHy  niountiiiiis,  where  considerable  { 
heights  are  «xposcil  to  the  alternations  oF  frost  and  thaw. 

ay  [>ercolalion  through  porous  rocks  the  water  attains  strata 
which  are  not  so, — such  as  clays.    The  water  thus  stopped  in 
its  course  downwards,  escapes  as  it  best  can  to  the  ^idcs  of] 
h3U  and  other  situations,  producin^r  spriiigK.     At  the  pla«e> ' 
where  ihi*  discharge  of  water  takes  place,  there  is  also  a  me- 
chaiiicnl  destruction  of  the  parts  through  which  the  water  de- 
livers it»df.     Ilocks  are  ull'ected  by  this  action  of  the  water  in 
proportion  to  their  composition  ;  which,  though  not  porous, 
may  htill  he  acted  on  by  the  water.     An  argillnceoiis  mibstra- 
tum  will  get  gradually  moist  at  the  surfnce,  .ntid  in  lavourabts 
situations  may  become  a  wet  clay.     The  stability  of  ttiu  mass 
above  will  depend  upon  the  retutive  position  of  the  Mrntu. 
Tims  in  the  wood-cut  atmcxcd,  if 
un  the  mountain  a,  water  perco- 
late through   tiie  porous  strata  h 
to  the  impervious  clay  bed  c  f,  the 
surface  oC  the  latter  would  become 
slippery,  and  the  mass  above  be 
launched  into  llic  valley  d.     Now  tins  is  precisely  what  hap- 
pened in  tltc  case  of  the    Kufhi»erg  in   Switiierland.     This 
mountain,  also  known  as  the   Kossherg,  is  SIS')  (cct  nboro 
the  level  of  the  iea,  and  rises  opposite  the  well-known  Kighi. 
Its  upper  part  is  composed  of  beds  of  a  compoum)    ruck 
formed  from  the  dcbrisof  the  Alps   at  R   pn-vioUH  geological 
rpoch.     These  arc  to  a  ccrtnin  extent  poroci,  and  the  water 
percolates  through  Uicni  lo  a  cljiy  rtniliim   on  which  they 
reU;  the  whole  dip[Mng  at  a  considerable  angle  (about  45  ). 
The  clay  becoming  h?i  by  the  action  of  the  wau-r,  am)  the 
thick  su()«Tincumbet)t  beds  losing  their  support,  the  latter 
were  launched  over  the  slippery  and  inclined  surface  beneath, 
and  the  valley  below  was  covered  with  their  ruin. 

This  slide  took  place  un  tlic  8nd  of  Scptciidicr  ISOC,  and 


Og^tadation  of  Land. 


VJ 


eonnd  a  beAuuiul  vaJley  with  rocks  aod  mud.  The  vill^^ 
iiTGtddaa  aiicl  Busngcn,  the  hamlet  of  Huelloch,  a  large 
pan  orUtc  villiigc  of  Lowcrlz,  the  farms  of  Unter-  aiiU  Ober- 
Rothen,  and  mtmy  nailtvrcct  hnu.tes  in  ihe  vulky,  were  over- 
whelmed bv  tb«  ruin.  Golihiti  was  crushed  by  masses  of 
rocks  and  Lowertz  invnded  by  a  stream  of  mud. 

The  torrent  of  rubbish  and  mud  »hich  rushed  into  the 
lake  of  Lowcrtz  produced  such  a  motion  of  the  waters  ihat 
the  villa^  of  Scrcn,  situiilcd  at  the  oiher  extremity,  vas  in- 
undated, and  in  gn-nt  danger  of  bcirtfT  d<:>iroyeil,  two  housei 
hnrtug  been  uaxhed  uwiit.  Live  ll.th  were  Ibimd  in  the  vil- 
lage of  Sieiueu,  thrown  there  by  the  Hood.  The  lives  lost 
were  calculated  from  800  to  900.  Several  travellers  perished. 
It  ap{M:ars  that  there  are  trnditionniy  account  of  former, 
though  smaller,  slides  Irom  the  llouSi  or  Uosabcrg*. 

Lar^  tkUs  from  mountaiits  take  place  from  the  |H:rco)atioa 
of  water  to  certain  portions,  which  tlicy  mechanically  looseo 
or  chemically  destroy  without  sliding  over  an  inclined  plane, 
■«  iii  the  case  of  Ronsbei)^,  thoiij;h  the  force  of  gravity  slill 
cftiucs  the  fall.  The  At)>s  have  afforded  many  examples  of 
this  lact,  among  others  that  of  the  great  fall  from  tlie  Uia> 
blereUtn  1749. 

Nothing  is  so  common  in  mountainous  rcKioiu  aH  a  talus 
of  delriiat  brought  to  the  foot  of  a  clilF;  this  detritus  oom- 
poaed  ufl'rugmeoU  of  the  rocks  above,  dvUched  by  decom- 
position from  their  Kurfnce,  and  brought  down  directly  by 
their  own  gravity,  or  by  the  union  of  their  own  gravity  mm 
ihe  force  (rt  surfiicc-waier,  the  Intitr  dei-ivc<l  from  rain*  and 
the  melting  of  snows,  Avalam;hes  of  snow  ore  great  trans- 
porters orsuch  fragments ;  and  in  the  places  where  they  fall 
there  arc  always  large  accumulations  of  them,  often  boms 
from  the  greatest  heights  by  the  irresiilible  fury  of  the  de- 
scending Mmw. 

The  under  clif&  at  I'lidiay,  near  Lyme  Kegis,  nniy  be 
taken  as  an  example  of  the  destruction  of  a  clifT  i>y  means  of 
land  mrings,  greater  than  tliat  which  is  pnxlucetf  by  the  cc- 
tion  of  ifac  sea  in  the  same  place. 


Pig.  19. 
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*  For  a  view  uTlhU  fall,  tsktn  four  day*  after  Die  caUtttopht.—Mt  See- 
ti«)*aad  Vicr*  flhiMtattii'  of  Gcolugiml  nueuomena,  pi.  Sp. 
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a,  grarel :  b,  chalk :  c,  green  sand,  both  poruiiE  rocks 
tliTOugli  which  the  iruler  |)urcolates  to  tlic  cliiy  bell  d,  coin- 
poseU  of  the  lower  piirt  uT  the  green  sand  hedx  c  itiid  the  u)>- 
per  [>art  of  the  lias  bed^  c ;  being  arreUeil  in  iu  pnigrefls 
downwards,  the  water  escapes  by  ihc  easiest  road,  which  is 
tliat  presented  by  ihc  clit}'  originally  formed  by  the  sea.  It 
here  gnuluatly  carries  nway  the  clay,  flrst  rendering  it  moist. 
TIic  chalk  find  green  sand  loi^e  their  support,  give  way,  and 
fiill  over  into  iho  sea.  The  lias  e  does  not  give  way  so  fast 
before  the  sen  at  the  ctifl'^r,  as  t)ie  superincumbent  mtus,  af* 
fected  by  the  land  springs;  tlierefore  the  latter  relreuLi  until 
it  has  formed  a  great  talus  at  f;  but  this  talus  tends  con- 
stantly to  move  forward  both  by  the  destruction  of  the  lias 
diff  atg,  and  by  the  tendency  of  the  land  springs  to  looson 
il«  baae,  and  to  propel  it  into  tlie  sea.  11ic  chalk  and  green 
Sand  containing  hard  substances,  often  of  coniuderable  size, 
great  protection  is  nSbrdud  to  the  clifTg,  by  their  fall  over 
its  top,  tlie  fury  of  the  breakers  being  grcnity  spent  upon 
these  masses. 

Uivai. — These  most  frequently,  though  not  always,  take 
their  rise  among  hills  and  mountams,  and  arc  supplied  either 
by  the  melting  of  snowi  or  glaciers,  by  tlie  draining  of  roin- 
watcrs,  or  by  sjirings.  They  transport  tlie  detritus  formed 
cither  by  tlie  atmospheric  agents,  previously  noticed,  or  by 
tbenurelvcK,  The  power  of  llns  transport  depends  upon  tlicir 
velocities.  Now,  ilie  velocity  of  a  river  current  is  greatest  in 
the  centre,  and  leai>t  on  the  sides  and  bottom,  being  re(arde<l 
by  friction  ;  consequently,  the  traiti porting  power  of  a  rirer 
is  least  wliere  it  comes  in  contact  with  the  substances  to  be 
transported.  These  substances  arc  generally  angular  if  de- 
tached from  simple  rocks  for  t)ic  first  time,  such  as  pieces  of 
limestone,  granite,  iic,  an<]  at  the  commencement  present 
great  obstacles  to  transportation ;  for  the  vi;i()ciiy  of  n  current 
must  .be  sutGcient  to  move  tliese  augular  friiginents  before 
they  can  sufler  attrition.  Rocks  composed  of  rnign>euls  which 
have  been  previously  rounded,  such  as  conglomerates,  will, 
if  they  decompose  easily,  contribute  rcady-iormed  gravel  to 
^>  the  river,  which  might  thus  be  able  to  carry  them  forward, 
^^P  while  its  velocity  was  insiufTicient  to  transport  angular  frag- 
^^  menu  of  etiual  weight.  The  transport  of  samUtones  will 
I  depend  on  uieir  stale  of  induration,  and  be  easy  where  the 

K  particles  are  slightly  aggregated;  difficult,  when  so  compact 

^^^        as  to  form  angular  framnents. 

^H  When  the  velocity  m  a  river  is  sufficient  to  produce  attrition 

^^^        of  the  substances  which  it  has  either  torn  up,  collecletl  by  un- 
I  dermining  its  banks,  or  whicli  have  Iliilen  into  it,  such  sob- 

I  stances  grodtuilly  become  more  easy  of  transport,  and  would, 
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ifthe  fonre  ol'  tlie  ctirrcDt  continued  iJways  tlic  same,  be  lorvcil 
rurward  utitit  the  river  deliwrccl  iuelf  into  die  urn  i  but  n*  tltc 
velocity  ola  ciirrenl  greuilv  ilejujiuls  uii  ilie  fall  of  tlie  river  from 
ofw;  level  to  another,  the  iransport  is  rejjulated  by  llie  inclina- 
tion of  the  river's  bed.  Now  it  is  well  knonn  that  this  inclina- 
tion varies  materially,  even  in  the  same  river:  so  thai  it  may 
be  able  to  carry  detriltu  to  ona  Kitunltoii,  but  may  be  unable  to 
tr&nx{>urt  it  furiluT,  under  ordinan,'  circurnttiinces,  in  coi^ 
»equ«DCe  of  diminished  velocttv*  But  tiii>  niuy  be,  and  oflcii 
■S  so  much  increased  furtber  down,  tltal  its  orieinnt  Iransport- 
ing  power  may  be,  in  a  great  measure,  resujrctl.  It  can  now, 
however,  only  carry  forward  such  detritus  as  it  can  receive  iii* 
tear  up  in  its  course,  and  the  pebbles  which  n-ero  Icit  lje)iii]il 
at  the  place  of  its  finX  diminislicd  velocity  can  only  be  brought 
whbtn  Its  )>ower  by  f)oo<)«,  or,  in  otiier  wonis,  by  extraordinary 
drcuoistaiices.  As  n  general  lact,  il  may  be  stated  tliat  river*, 
where  their  courses  arv  short  and  rapid,  bciu'  down  |>ebbles 
into  the  seas  near  them,  as  is  the  case  in  the  Maritime  Alps, 
&c. ;  but  that  when  their  courses  arc  long,  and  changed  Iroin 
rapid  to  slow,  they  deposit  the  pebbles  where  the  force  oftbc 
sirparn  diminishes,  and  fmaJly  transport  mere  sand  or  mud  to 
liieir  tnoutht,  us  a  the  citn  with  tlie  Kbiiui,  RlionOf  Po» 
Danube,  Ganges  tic 

It  will  fotlon  that  th«  form  nnd  woightof  the  detritus  carri*^ 
to  the  sea  will  depend  npim  the  length  ami  velocities  of  rivtm, 
all  other  circumstanci-:>  being  Uio  same. 

If  in  ils  course  the  form  of  the  land  be  such  that  lakes  are 
produced,  the  detritus  borne  down  by  a  river  will  be  deposited 
in  their  beds,  which  have  thus  n  teitdency  to  be  griulnalty 
filled  up,  the  qnatity  ofthe  detritus  depending  on  the  velocity 
of  the  Hver.  Such  ineijnalitic*,  producing  small  lakes,  are 
conmon  in  motmiuin  valley,  niul  have  evidently  been  onca 
much  more  90.  'I'he  velocity  of  the  stream  issuing  from  the 
lake  will  greatly  dejiend  upon  the  fall  of  land  over  which  it 
flown,  'ilie  stream  will  endeavour  to  cut  down  the  barrier 
which  produced  the  lake,  but  if  the  velocity  be  trilling  or  the 
rocks  hard,  it  will  eUccl  little;  while  if  the  Mream  be  ra^Hdor 
the  rocks  easily  cut,  it  will  traverst-  titu  natural  bar,  drain  the 
lake,  and  permit  the  river  to  tlow  in  sn  uninterrupted  cours«. 
Should  the  lake,  whih;  it  existed,  have  lK>cn  partially  lilk-il  up 
bv  the  itrtrittL,  from  abuve^  the  river  will  cut  through  this 
also,  and  the  part  thus  cut  away  will  be  iraiisporie<t  to  a 
lower  level.     iSe  following  diagram  may  B».tist  the  reader. 

Fig.  II. 
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a  b,  course  of  »  rivor  Bowing  uito  Um;  1uIc«  b  h  c,  wlikii  u 
filled  with  nutvr  u>  tite  level  A  c,  tliu  sur[>lu!t  tailing  over  ibe 
BiopKcd,taul  continuing  iu  course  ill  the  direclion  </g.-  ejl 
dcpoctt  iif  (Ii:tritus  derived  from  the  river  a  l>,  at  the  bottom 
of  the  lake  c  A  b:  b  d,  bed  of  the  river  formed  by  cutting 
ihrouKh  the  barrier  e  c  d,  niid  pnrt  of  the  detritus  c  AJ",  so  »s 
CO  form  k  continuous  course  witli  a  b  oa  the  one  «idc  and  d  g 
on  the  otlier. 

Wtien  lakes  are  large,  such  for  In»tsnce  as  those  of  Geneva 
end  Constance,  an  immense  lapse  of  time  will  be  required  to 
fill  them  with  detritus,  so  that,  eventually,  a  continuous  river 
may  traverse  land  oc<.'ii|iying  b  xpuce  once  filled  by  the  wiitcr. 
X.akes  of  this  mngniluifc  oppose  great  obstacles  to  the  trnn«{>ort 
rof  pebbles.     The  progress  of  a  large  proportion  of  detritus 
rfrom  the  Alps  i:t  arrested  by  lakes  on  their  north  and  south 
}^«i(.     Thus,  on  the  north,  the  Rhine  deposits  its  mountain 
fvletrilus  in  the  lake  of  Constance,  and  the  Rlionc  its  tmus- 
1  ported  pebbles  and  sands  in  the  lake  of  Geneva.     Between 
llhese  tvro  great  lakes,  those  of  Zurich,  Luccnie,  &c.,  receive 
1  the  gravels  o(  other  Alpine  rivers.     On  the  mjuiIi,  the  Lago 
[Alaggiure  receives  the  Alpine  detritus  of  ilie  Ticinu;  the  lake 
[jOf  Cocno,  tlint  of  the  Adda;    and  tlie  lakes  of  Garda,  &c. 
Iperrorm  tlie  same  office  to  other  rivers.     From  these  circum- 
[ftlanoes  it  will  be  evident,  tliat  tlie  detritus  of  a  large  portion 
^cftlte  Alps  cannot  travel)  by  the  rivers,  either  into  the  ocean 
'  or  the  Medilerriincan.     The  l*o  receives  the  waters  of  a  large 
,  portion  of  the  Alps,  and  carries  sand  and  silt  iniu  tlic  sea; 
I  out  the  pebbles  arc  arvesleil  before  ii  receives  the  Ticino, 
|<^hicl>>  though  it  Irsn^iiorls  rounded  stones,  does  not  bring 
rthein  directly  from  the  Alps  l>ut  from  iu  banks,  after  quitting 
l^he  Lago  Maggiore,  which  banks  contain  the  rounded  Alpine 
a«nts  of  a  previous  epoch.     The  same  with  the  Rhone 
Ocnvv.i,  in  tvliich  Alpino  |icbbles  occur,  and  which  could 
in  the  actual  iitute  of  things,  be  derived  froin  the  Alps 
.ecBuse  they  would  have  been  slop|ied  in  the  take  of  Geneva. 
LXhey  are  derived  fiom  its   banks  and  bed  immediately  o» 
l^quittiug  the  lake.     Geological  students,  in  examining  river- 
courses,  should  be  rery  careful   in  distinguishing  between 
'  pebbles  from  the  immediate  hanks  of  rivers  and  those  which 
jnight  bv  derived  from  a  distance,  but  to  liic  trans{H>rt  of 
.which,  by  the  rivers  phyiicul  oUtlades  oppose  Ihcni.selves 
i  from  a  want  of  attention  to  tliis  circumstance,  many  errors 
iJiave  arisen.     It  has  been  considered  that  the  mode  in  which 
[  .A  river  discharges  itself  into  a  lake,  and  pushes  forward  its 
detritus,  would  be  such  that  the  deposit  would  assume  a  nearly 
horhontol  stratification.     The  angle  of  deposit  uiust,  however, 
depend  upon  the  depth  of  the  lake  and  the  qtulity  of  the 
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detritus  diHcfaarmd  inloiL  TIiuk,  if  ihe  detritus  be  composed 
of  sand  and  inuu,  it  will  be  pro|>«Hed  further  into  lite  body  of 
th«  lake  than  ir  i)  consist  of  jiebbles.  Examples  of  both  casn 
will  be  found  in  the  lake  of  Gcncvfl.  The  ordinary  depodt 
from  the  Rhone  U  sandy  and  muddy,  which  sinks  in  clouds, 
frufn  its  ;;r<HiUr  !tpeci6c  i^raTity*  benca(l)  the  ck-ar  v-nlcrs  of 
th«  lake;  yet  the  initial  velocity  it  siiffiaent  to  transport  a 
part  of  it  about  a  league  and  a  quarter,  fur  1  found  m  n<)rtioD 
of  it  at  the  depth  of  90  fathoms,  raisiniMthe  bottom  of  the  lake 
between  Si.  Gingo]|Th  and  Vevey  ".  This  would  eive  a  rery 
■light  dip  from  the  embouchure  of  the  Rhone.  Oil  the  moutb 
of  ilic  l)ra(i€(',  n  torrent  rushing  into  the  inkc  iicnr  Hipnille, 
the  )>elib!es,  Ibrced  down,  miiKt  itrruiige  tlicmsdven  ut  n  much 
more  consi<lerabIe  niiale ;  lor  80  fatlioms  are  obtained  nt  a 
short  distance  from  tlie  shore.  The  same  variations  in  dip 
will  also  be  observed  in  the  lake  of  Como^  where  the  tarbid 
waters  of  the  Adda  have  deposited  a  considerable  quantity  of 
•and  aitd  mud,  which  slopes  gradually  nt  n  centlv  angle; 
while  tile  turrent-bonw  detritus  at  Ik-llano,  Mundi-Do,  Al>- 
badia,  and  other  places,  arranges  itself  with  a  much  more 
considerable  inclination.  It  would  seem  to  follow  that  the 
stratification  of  lake  deposits  derived  from  the  land  around 
them,  would  not  be  uniform,  but  would  depend  on  local  cir- 
cumstances, rivers  or  (orrentsprupelling detritus  before  ihem, 
which  would  be  as  various  as  the  rocks  they  respectively  tra- 
ventcd  ;  each  eolicdion  would  huve  n  mode  of  deposit  of  its 
own,  tnde}>encletit  of  the  otliers,  and  they  would  teiiil  to  t^ 
proach,  and  finally  to  unite  with  each  other. 

The  higher  part  of  the  lake  of  Como  is  nearly  filled  up  by 
the  detritus  transported  by  tlte  Adda  and  Mcraf .  I'hc  former 
has  divided  (he  lake  into  two;  the  smaller  portion  [known  by 
the  name  of  lliv  I.ngo  di  MeMiln,)  being  so  shallow  from  die 
united  dc^iu^iil  of  the  two  rivers  and  some  torrents,  that  aquatic 
plants  grow  through  the  water  on  the  eastern  part ;  while  on 
the  western,  in  which  there  b  a  greater  dejiih,  the  process  of 
filling  up  is  hastened  by  means  of  stones,  detached  in  such 
nnmben,  in  particular  seasons  of  the  year,  from  the  lieights 
on  tliat  kidc,  that  a  passage  in  u  boat  heiieaili  the  clifiit  be- 
comes exveedingty  hiiziirdous.  Considering  the  nianv  thousand 
revolutions  of  our  planet  round  the  sun,  ttiat  mu»<t  have  taken 
plae«  since  the  land  assumed  its  present  general  form,  wc 
should  expect  to  find  the  barriers  even  of  considcrnbli;  lakes 
cm  through  under  favourable  circumstances,  ami  accordingly 
w«  do  discover  appearances  which  would  seem  to  warrant  lni& 
conclusion. 

•  For  a  nup  »n<l  uction  t  of  this  later,  lec  Bib1ialItvqurl'niT«^irIt«  tot  I  Itl  9. 
I  S«c  SKtioDi  «a4  View*  Ulmtratire  of  Gf ologlcid  PhanorMOn,  pi.  31. 
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It  is  by  no  means  uncommon  to  find  plains  of  greater  or 
le«s  nturnl,  bounded  on  all  sides  by  high  )und,  and  througli 
whkli  a  prinripul  river  mniuicrw,  entering  at  one  end  by  a 
Tiilley,  iind  passing  t>ut  ihroiigli  a  gor^e  at  the  otiier,  nug- 
m^nted  by  trihuiary  ilrt^Hiim  from  the  lurroundin^r  liilU: 
sometimes  these  plains  have  no  princi[>al  river jias§ing  Uirou^h 
tiicm;  but  manv  small  streams,  descending  from  ine  moun- 
tains, aiiitc  in  the  pUin  nnd  pnss  out  also  through  a  gorge. 
Ill  such  cases  ihc  plain  presents  the  appi-arHiicc  o)'  n  drained 
Inkc,  Kuch  OS  vre  may  suppose  would  be  exhibited  in  many 
now  existing,  if  passages  for  iVie  vraters  were  cut  or  broken 
tbrouffh  any  pan  of  the  basins  holding  them.  The  gorge  at 
Namt  seemi  to  have  let  out  the  waters  of  tt  lake  aimplied  by 
the  Nera,  nhicii  now  flows  tliroiigh  the  plain  of  Terui,  the 
ibrmcr  bottom  of  the  lake.  The  great  fertile  plain  of  I-'Iorcnoo 
K«ms  OHce  to  have  been  the  bctT  of  «  lake,  the  drainage  of 
wliidi  uruji  elTecied  hy  n cut  through  thehigti  land  iliat  iHiunds 
H  on  the  west  If  tlii«  outlet  were  again  closed,  the  waters  of 
the  Aruo  would  again  cover  tbe  plain  and  convert  it  into  the 
bed  of  a  lake.  The  period  at  which  the  break  in  the  Jura 
WHS  formed  at  the  Fort  dc  rEtlusc,  may  [x-rhnps  be  cgocs- 
tionable ;  but  if  closed,  Jt  would  stop  the  counw  ot  the  Knotic. 
and  convert  the  lake  of  Geneva  into  »  mucli  liu-ger  body  of 
water. 

These  appearances  are  not  confined  to  one  part  of  the 
world;  they  would  appear,  from  tlicdeicriptiousof  iniclligent 
irnvcllcrs,  to  exist  very  commonly.  I  have  mvself  observed 
examples  in  Jamaica.  The  district  named  St.  'Thomas  in  the 
Vale  is  a  marked  one.  Here  we  have  Ion-  land  bounded  on  all 
sides  by  hill.s  which  would  form  the  lumknof  a  lake,  were  not  the 
waters  let  out  by  the  gorge  through  which  the  Rio  Cobre  flows. 

It  would  therefore  appear,  though  large  lakes  colieet  moun- 
tain detritus,  which  is  distributca  over  a  targe  surface,  en- 
veloping, probably,  animal  and  vegetable  remains,  that  the 
barriers  of  the  hikes  may  be  cut  or  broken  dirough,  and  tbe 
rivers  again  act  on  a  portion  of  the  previous  deposit. 

The  probability  that  iiiaiiy  gorges  originate  from  the  cutting 
power  of  river»  discharged  from  lakes,  is  rcn<lered  stronger 
by  examining  those  natural  basins  which  are  drained  by  sub- 
tcrruncotis  channels,  and  where  gorges  are  not  found.  Thus 
Luidas  Vale,  in  the  island  of  Jamaica,  is  a  district  surrounded 
on  all  si<les  by  high  Isml,  and  would  form  n  lake,  were  not 
the  waters,  derived  from  heavy  tropical  rain.s  carried  oflT  by 
sink-boleii  in  the  low  grounds.  A  hody  of  water,  brotiglit  to 
turn  iIm;  water-wheel  of  an  estate's  works,  is  swallowed  up 
close  to  these  works.  A  cavern,  out  of  which  water  some- 
limes  iuuo^  near  another  calati^  is  !t|K:edily  engulfed  in  a  cave 
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not  far  diiXant.  In  consctju^nce  of  ttus  escape  of  [lie  WKUn, 
a  goroe  is  not  fbroml  by  means  of  a  discharging  rivei'  tlovitig 
over  the  loweM  lip  of  tbc  high  land,  as  appears  to  have  hap- 
pened in  tbc  cose  of  i>t-  Tiionias  in  the  Vnlc,  which  adjoins 
Luidfls  VhIc. 

It  is  suiedt  *'  that  a  velocity  of  three  inches  (wr  second  nt 
il»e  Iwtiuni  will  juBt  b^in  to  work  upon  fine  cUy  fil  for  pDt> 
lejry,  and  however  firm  and  compact  it  may  be,  it  will  tear  it 
up ;  yet  no  beds  are  more  stable  than  cinv  when  the  velocities 
do  not  exceed  this ;  fur  tlie  wattrr  soon  takes  away  ihe  impal- 
pable particles  of  the  su[>crriciul  cUvt  leaving  the  particles  of 
Mnd  sticking  br  their  lower  hiilf  in  tlie  rest  ol'  the  ciny,  which 
they  now  protect,  inidiiiig  a  very  permanent  bottom,  if  the 
atrvucn  din^n  not  bring  down  gravel  or  coarse  sand,  which  will 
rub  oil'  this  very  thin  crust,  and  allow  another  layer  to  be  worn 
off.  A  vekicity  of  sis  inches  will  lift  line  sand ;  ciglit  inches 
will  lift  sand  as  coarse  as  linseed ;  twelve  inches  will  sweep 
away  fine  gravel;  twenty-four  inclieN  wtil  roll  along  roundeil 
|tebt(les  an  inch  in  diiinieler;  and  it  requiies  three  feet  |>cr 
second  at  (he  bottom  to  sweep  along  shivery  angular  stones 
of  the  aze  of  an  ^g*-" 

llie  destructive  power  of  rivers  on  solid  rocks  appears  to 
act  both  chemically  and  nieehanicnlly.  Chemically,  by  the 
afGnity  of  water  and  of  the  air  which  it  holds  in  solution  for 
the  various  substances  it  encounters;  and  mechanically,  by 
the  friction  of  the  dctiiliis,  independent  of  that  of  the  water, 
apMi  Uie  bottom  and  Miles,  but  principally  on  the  former. 
'i  iKy  nmy  have  thiit  efl'ecied  a  passage  thruugti  the  lake  bar- 
riers previously  uulice<l.  and  by  these  means  they  destiuy  tlie 
obstacles  opiMaed  to  their  courses.  When  a  bank,  a  small 
bill,  or  the  uxK  of  a  mountain,  opposes  tlicir  progress,  they 
■wail  it,  and  form  clifl's,  the  niiiteriuls  of  which,  if  soft,  fall  into 
the  stream,  or  make  under  cUflV,  which  ui'e  removed,  nnd  tlio 
work  of  destruction  is  slowly  continuetl  (Fig.  12.  o.);  orwlieii 

Kg.  12. 


tlw  clifF,  thus  formed,  is  of  harder  matenals  blocks  are  accu- 
mulated iu  a  taUiK  »i  itibase,  and  tlieclilTis  secured,  in  a  great 
tticasui'e,  from  attack,  until  tliis  protecting  mass  is  removed 

■  EiicfclofHedia  BriiauniM,  art.  Bixrr, 
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(£%■  IS-  £■}'  Tliere  u  scarcely  n  river  of  nny  considerable 
Ivn^jUi  wbich  itoev  not  ufford  exninples  of  clit)'>  thus  producoil ; 
vtry  frequeoUy  they  overhang  flat  or  gently  sloping  land,  on 
which  the  river  ha^  dowetl  white  employed  in  cutting  thi: d iff. 
It  U  not  a  jiltlc  curiouB  to  trace,  in  countries  where  rivers 
wind  coniiiilcrably,  the  vurious  obstacles  which  hnve  deter- 
mined liie  cuur»e  of  tlic  strcnm,  ciiuMnj^  it  to  attack  the  ori- 
ginal mure  or  leaiv  rounded  Ibinis  of  llie  bu-ici  of  moderately 
elevated  liilU. 

Rivera  niipear  to  l>e  constanilv  striving  to  arrange  their 
beds  in  such  a  manner  that  they  Jioidd  suncr  the  least  resist* 
anca  in  their  courses  cutting  down  obstacles  and  filling  up 
depressions  which  ch(-(-ke<l  ItR-m.  But  llie  constant  iiddiliun 
of  new  deirilui^  from  tlie  neiglilKxiring  highlands  eiiilmrra&ses 
thih  upcnition,  causing  accuntulatiouh  tn  one  situation  whidi 
direct  the  waters  in  another.  Thus  the  fall  of  a  considerable 
(]u3nlity  of  rocks  on  one  side  will  throw  the  stream  upon  tbc 
opposite  hank,  which  might  previously  have  been  bttle  at' 
lacked.  Tins  again  forces  tlie  current  in  a  direction  that  it 
did  twt  previously  toliow ;  tht;  Irattoni  bccoiii«M  l(trii  up  by  tl>e 
new  line  of  the  prittcipal  stream,  aiut  the  ellect  of  such  a  fall 
is  felt  far  down  the  course  of  the  river.  In  consequence  of 
this  endeavour  to  avoid  a  new  obstacle,  continual  changes  ia 
a  river's  bed  lake  place,  as  aUo  from  the  destruction  of  an  old 
obstacle,  which  permits  a  new  course  in  a  direction  that  the 
river  has  been  striving  to  follow. 

U'Aubulvsoii  iiLiscrvcd  two  rocks  nt  the  falls  of  the  Khine, 
neiir  Schafhaiineij,  isohilcd  lit  the  hend  of  the  precipice  over 
which  ilie  w*iiler-i  leap;  these  were  observed  corroded  at  ihciv 
bates  by  the  action  uf  the  pent-up  current  between  them.  By 
gradually  diminishing  their  support,  the  rocks  would  linally 
be  Ibrced  over  the  cataract,  and  the  waters,  having  overcome 
iJiis  ob).tiielc  would  fall  in  a  dilTcreni  manner  on  the  bottom 
betieiuli,  prutlucing  a  diff^-rent  effect  from  that  which  they  had 
previously  caused. 

As  all  rivers  must  vary  in  their  culling  power,  according  to 
velocity,  volume  of  water,  and  amount  and  tjuality  of  detritus 
in  the  act  of  transport,  it  becomes  exceedingly  diflicult  to  ge- 
neralize on  the  subject;  but  as  barriers  ol  even  the  hardest 
rocks  have  KuIPercd,  uikI  us  the  destructive  power  of  the  same 
rivers  on  the  same  obstacles  is  so  exceedingly  sniull  as  to  be 
w:iirc<-lv  jterceptible  during  the  life  of  num,  it  tcemN  fair  to 
infer  iliat  litis  also  lends  to  confirm  the  opinion  of  the  great 
age  of  the  present  general  state  of  the  world. 

Mr.  Lyell  indeed  produces,  as  an  example  of  the  comparo- 

pit  vvly  iprick  cutting  power  of  a  river,  a  gorge  in  a  lava-current 

at  tlie  loot  uf  Eum,  formed  by  tbc  erosion  of  lite  Simetow  Tbc 
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l&n  is  comidtred  tnodori),  nnd  Osmeliitro  is  ckcct  ns  >ap- 
po&inf;  it  Uiniwii  out  tn  ItiOR.  The  luvn  vt  dcKribed  ns  noi 
norou«  or  scoHaneoos,  but  as  a  compact  homoj^-iieou.^  roek, 

.lighter  tlian  common  liasnlt^  and  containing  cry.ilnh  of  olivine 
and  gla^y  felspar.  Tlioiigli  tht-ro  are  two  wnterfatis,  each 
about  !.iK  tvct,  the  general  tiill  of  the  river's  bed  is  stated  os 
not  cocKiderublc.  'I'iic  gor};c  is  cut  in  some  places  to  the 
depth  of  fbrly  or  fifty  fcei,  and  its  brendth  rnrlvs  from  (il\>-  to 
several  huiidreil  rt«t*.  It  is  therefore  inTerred  that  tlii»  t»  a 
Kood  example  of  the  speedy  fannation  of  sorgeii  by  niniiing 
water ;  nnd  this  inference  eannot  he  denied,  it  the  (late  of  the 
lava-current  be  corrcctlv  ascertained.  It  may  be  remarked 
that  the  present  fall  in  inc  bed  of  the  Simeto  docs  not  give 
tltat  of  (he  river  during  tliu  great  cutting;  operation.  It  must 
once  bare  occupied  a  (lill<:reni  level,  or  cUc  the  gorge  could 
not  have  been  commenced ;  and  there  miisl  ulwnyx  have  been 
II  mjiid  fall,  or,  in  other  words,  a  cascade  into  the  low  land  off 
the  lava,  equal  to  the  height  of  the  lava-current ;  the  waters 
being  raised  lo  the  tO|i  of  ihc  lava,  at  this  place,  by  the  forma- 
lion  oTa  lake  behind,  produced  by  the  bar  of  lava.  It  would 
iherefoTc  follow,  ihnt  die  gor<;c  in  the  liiva-current  has  been 
principally  formed  by  tlie  cutting  back  of  rapids  or  ncnUtmct. 
Though  this  circumstance  would  Ikcilitate  llie  progre«3  of 
dntrudion,  and  render  it  less  remarkable  than  if  the  Slmelo, 
widi  it>  pre&ent  fall,  had  cut  the  gorge,  it  yet  leaveN  this  n 
good  example  of  a  ravine  formed  in  linrd  rock  <lurin^  ilie 
CDOrseoftHo  centuries,  it  bcinp  always  understood  that  no 
doubi  exists  of  tlic  period  wlwn  the  lava-current  was  ejected, 

,  .and  crossed  the  previously  rxisiing  valley. 

The  dales  obtained  by  the  well-known  examples  of  the 
Auvergne  riven  are  only  relative ;  but  tliey  are  sufficient  lo 
show  that  a  valley  existed,  through  which  a  river  kept  iia 
course,  conveying  detritus  in  the  usual  way,  and  that  tile  pro- 
gress of  the  river  was  barred  by  a  lava-current  (as  in  the  in- 
stance just  cilwl),  whicli  deKi-e:»Iing  from  n  ncighlwuring  vol- 
oano  traversed  tlie  valley,  and  tbrnicd  a  lake.  Thix  lake,  when 
(nil,  disdiarged  itself  over  the  lower  lip  of  its  basin,  which 
happened  to  be  in  the  direction  of  the  valley,  and  over  the 
lava-current.  TliU,  by  erosion,  is  cut  down,  not  only  to  ita 
original  bed,  but  through  it  into  the  rock  which  constituted 
Uh  bottom  of  the  original  valley. 

NoCwithtbtmling  up{Kiininces,  there  arc  nutnerous  gorges  or 
rMrioet  through  which  rivers  6ow,  which  could  not  have  b<-cn 
cut  out  by  them,  at  least  during  the  existence  of  the  present 
geoeral  disposition  of  land ;  for  (he  relative  levels  are  such^ 
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ihiit  tlie  rivers  must  tw  supposed  to  have  run  over  lund  of  mucK 
greater  dcvntion  toivards  their  omboucdurvs  ihan  tliey  Dowed 
over  from  tht'ir  sources;  in  other  wonis,  sucli  rivcru  miHit  be 
siif^ioKc*)  to  Imve  riin  up  liill,  if  they  be  cnnnderetl  itu'  Mgviits 
wliicii  httve  formed  ibvse  j^rges.  An  a  -^lnkil)^  exsni|He  of 
this  feet,  we  may  cite  the  course  of  the  Meiise  previous  to,  ami 
during  its  traverse  through  the  Ardennes.  M.  Boblaye  in- 
forms us  that  pm'ious  to  its  passage  through  these  tnoun- 
tains,  the  Mcusc  is  only  separaletl  from  the  grvat  basin  of  the 
Suttic  by  liilU  or  low  cob,  not  more  than  thirty  or  forty  ynrds 
above  the  present  bed  of  tliv  Hvcr;  while  the  Ardennes, 
Uiroiigh  whieh  It  actually  pn.SMeK,  rise  to  the  height  uf  several 
hundred  feel  above  the  same  level.  Now,  if  all  rivers  had 
really  cut  the  beds  or  valleys  throm^h  which  they  actually 
flow,  the  Mcusc  must  have  run  up  hilt,  and  have  cut  a  narrow 
channel  about  three  htuidrcd  yards  deep ;  while  unthine  pre- 
vented its  (lowing  in  the  o]ipositedircclinti  into  the  IWituosint 
when  it  bad  effected  a  ri.ie  of  not  much  more  ibsn  a  tenth  pnil 
of  that  liei|^it*. 

At  Clifton,  near  Bristol,  we  have  also  a  striking  example 
of  the  same  fact.  The  Avon  here  runs  throu-jh  a  gwgc  or 
ravine,  which  if  closed  would  form  a  lake  behind  it ;  but  this 
liikc  would  vxcrt  no  action  oi>  the  range  of  hill  through  which 
the  preseiil  channel  piisisci*;  on  lh«  contrary,  ihe  lowest  lip  of 
the  basin,  and  con«eqiieutly  the  drainage,  would  be  found  in 
die  direction  iif  NaiUi-a,  to  tlie  sea  lieyond  which  the  Avon 
would  continue  its  course  from  Bristol.  The  real  rise  of  land 
iK-twi^n  high  water  at  Bristol  anil  the  sea  !>evond  Nailsen  is 
trilling,  and  is  bounded  on  the  north  by  the  higli  ridge  through 
which  the  Avon  now  finds  its  passage  to  the  Severn. 

M.  v.  Dcchcii  remarks  iliat  these  lidcts  can  nowhere  be 
better  observeil  Uian  at  the  confluence  of  tlie  Nahe  and  Ithiiie 
near  Bingen.  The  Nahe  Jlows  from  Kreutznach  to  Miinsier 
and  Budesheim  through  a  broad  valley,  bounded  on  the  right 
by  low  limestone  hills,  it  then  traverses  the  slate  mountams 
through  a  narrow  delilc,  while  the  broad  valley  continues 
Miuth-east  frotn  the  Kocliusbcrg  by  Sponsheim  and  OkcnIietin 
to  the  great  valley  of  the  Rhine  nt  G.iulshcim.  Nothing  can 
be  more  vvideiit  Uian  that  itin  Nnhe  was  unable  to  cut  lliis 
dcfdv  between  the  Rochu.iber^r  anil  the  heights  of  Weiler, 
while  such  a  broad  and  deep  channel  into  the  Ithine presented 
itself  so  immediately  lo  the  passage  of  die  walersf. 

Other  examples  might  easily  be  cited,  but  theso  are  suffi- 
cient lo  )M>int  out  tltc  tiicl.  There  aro  many  gorges  throtigh 
which  rivers  pass,  the  formation  of  which  remains  <]u«stion> 

•  Ijobliiyr,  Ann,  iIi-b  Sci,  Nut.  I.  svii.  p.  37. 
t  Vuii  Dvdieu,  (iiTtmii)i  Tniiiol,  oDfvtmnl. 
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ah\a  from  our  i^iiomnce  of  i)w  relniivc  Uwls  in  Uicir  vicinity* 
and  tliiu  it  bc<;(Mii«s  dilFitjuli  to  auign  tliem  luiy  |Mirticular 
oHgio-  Ti>i:y  may  be  tiilher  due  to  tli«  yiiniti  caust^  wlucli 
have  produced  the  ravines  oftlie  Meuse  in  tlie  Aideniies,  uikI 
of  tlie  Avon  near  iiri&iol,  or  to  the  cutting  power  of  rivers 
diachargiu};  the  surplus  waters  of  Inkes-  Under  this  head 
may  lie  enutneralvd  the  c<:lel>rHtt.-il  \alc  of  Tctu|>c,  in  T)>e»- 
Mly;  the  turtuoun  courtic  uf  tlie  Wye,  between  Monmouth 
and  Cliepatow ;  the  famous  Ithuiii^tu ;  tlie  ravtnv  by  wliicli 
lite  Potomack  traverses  the  Blue  Mountains  in  tlic  United 
Stales ;  (he  Gates  of  Iron,  tJirough  which  die  Danul>e  e'tcapcK 
into  Wallachia;  &c. 

The  Falls  of  Niagara  may  t)c  adduced  as  an  example  of  a 
riwr  discharging  the  MirpUiA  waters  of  a  lake,  and  now  cutting 
back  a  goi>^'  to  thai  luke,  which  may  cvetitually  be  dniincd 
by  it.  This  celebrated  cataract  is  situated  between  tlic  lalus 
Oniario  and  Erie.  For  some  distance  above  tlie  embouchure 
of  the  river  into  the  former,  tlic  country  is  tlat,  and  appaieiitJy 
alluvial,  when  suddenly  u  plateau  rises  above  it  and  continues 
to  lake  Ktic  Over  thi>  plateau  ihe  surplus  waters  of  the 
latter  lake  huw  tnken  their  course,  uiKJ  i(p|K-»r  to  have  ori- 
eitiaUy  liillen  over  the  fiice  of  the  plateau  fronting  lake  Ontario. 
By  di^rees  they  have  cut  back  their  [lassage  about  Mvcn 
mileat,  leaving  about  eighteen  more  to  l>e  worn  away  by  future 
ugea-  When  this  shall  have  been  acconip]i>lie<Jt  llie  gorge  or 
ravine  will  be  similar  to  those  previously  noticed.  'Ine  man- 
ner in  which  the  river  cuts  il5  passage  is  singular,  aiKl  perhaps 
somewhat  ditlcrent  from  wliat,  ul  first  sight,  might  have  been 
cxpctlvd.     It  will  Ixibeikt  explained  by  tlie  following  diagram. 

a  b,  original  level  of  the  plateau  : 
a  h,  river  flowing  over  the  platesti, 
and  falling  over  to  the  abyss  c, 
forming  tlie  cascade  h  e,  after 
which  Uic  waters  take  their  course 
in  the  direction  eg:  il,  bcila  of 
limestone  roting  on  beds  of  shale 
r,  botli  being  surmounted^  in  the 
neighbouring  flat  country,  by  a 
nia*s  of  transported  substances,  vurjiiig  from  ten  lo  one  hun- 
dred and  forty  feet  in  depth,  and  coiiutiiiing  large  blocks.  The 
neb  of  waters  from  A  to  c  occasions  vident  gusu  of  wind, 
charged  with  wniei',  to  be  driven  against  the  sbalc  c  itXj'.  'Hie 
continued  actum  of  tlicM:  water-charged  whirlwinds  diaphicc^s 
liw  sbale.  and  throws  it  down  in  a  talus  at  ^.  From  the  re- 
moval of  this  slialc,  tlte  superincumbent  limestoue  loses  its 
support,  falls  from  the  combined  gravity  of  iUelf  and  the  water 
above,  is  dasltcd  into  the  abyss  beneatli^  and  thna  tlie  falls  aro 
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cut  back  so  rnpidlj'  that  tb«y  bave  conBidcrubly  receded  wittiJti 

^thc  memory  of  man.  Tbc  sumc  operation*  uic  again  renewed* 

sntl  tignin  uie  same  rcsitlut  lullow.   i>u  that  unless  some  extra- 

orilinary  circtimstAnce  shotiiti  arrest  llieir  retreat,  these  falls 

will  discbarge  ihu  waters  of  lake  Erie;  but  not  suddenly,  as  is 

iometimes  suppot>ed,  so  &&  to  produce  a  violent  deliicc  ov«r 

rthe  lower  country  furilier  down  the  river,  but  inuiii  more 

.  ffradgally ;  for  the  lake  WBtcr&  will  only  be  lowered  in  [)ro[K>f- 

tion  to  die  (Icpili  of  tbc draining elianiid,  as  maybeilluhtrated 

by  the  nunexed  wooiUcut,  in  which  a  b  represents  tbe  level  of 


Fig.  14. 
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the  lake  and  of  the  plateau,  rising  bni  little  above  it:  A  f,  the 
iilope  (exaggerated)  of  the  lake  bed  from  h,  the  s[K)t  where  tlie 
aaiplus  waters  are  delivered  over  the  platenu,_/''  n'  the  lerel  of 
the  river  below  the  falls.  Supposing^  ^  to  represent  the  falls 
which  have  approHchcd  tlie  lake  by  grndiially  cutting  back  the 
channel  fromj'y  togg*,  it  will  appear  thai  the  same  kind  o^ 
rctroai  may  be  efri*cle(l  lo  A  A'  witliout  (iischnrging  more  water 
than  DOW  passes  down  the  river.  But  the  falls  being  once  at 
h  h\  the  retreat  of  every  succeeding  yard  will  occasion  more 
water  to  pass  over  iheni,  by  draining  the  wTiters  of  the  lake 
down  to  the  point  which  now  becomes  its  lowest  lip;  so  that 
when  the  falls  have  cut  their  way  back  to  i  f',  the  surface  of  the 
lake  will  sink  to  the  horizontal  line  i  c,  and  the  mass  of  water 
above  the  new  level  will  have  passed  over  the  falls  in  addition 
to  tbe  usual  drainage.  Such  an  a<lditioii  must  add  greatly  to 
ihe  velocity  and  cutting  power  of  the  lalls,  which  will  now  re- 
treat more  rapidly  and  eflect  their  passage  \okk',  reducing 
the  level  to  kd  in  less  time  than  it  reduced  it  from  a  ^  to  ic. 
Alter  a  certain  time  the  water  forced  over  the  falls  would  be- 
oome  less,  because  the  sugici  Hctes  o\'  Uic  lake  woidd  be  smaller, 
if  it  were  not  for  Uie  diminished  evapomtion  oftlic  waters  sup- 
plying lake  Erie.  It  has  been  remarked  *  that  aa  the  atirbce 
oTthe  lake  became  less,  the  waters  cari'ied  oil'  by  evaporation 
WWild  also  decrease,  and  that  consequi^nlly  a  greater  body  of 
water  would  be  carried  over  the  falls  of  Niagara,  thus  accele- 
rating their  retrograde  movement.  Such  would  no  doubt  bo 
the  ettecl  of  tlie  union  of  the  streams,  now  supplying  lake  Krie, 
into  one  considerable  river,  without  being  exposed  to  that 
great  evaporation  which  they  now  safTer  in  ihe  lake ;  but  thia 
would  by  no  means  oasist  in  producing  a  debacle  or  deluge 

•  Ljell,  fniKigilcs  of  Gcologj,  2nil  cd.  vol.  i.  p.  20!>. 
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from  the  Hupposcd  sudden  discharge  of  the  waters  of  lake 
Erie.  TIic  Rdditiou  to  (hv  waters  pa&su)g  over  the  linilB  of 
Niagan  could  only  Uike  pliice  lut  the  stipcrficicx  of  the  lake 

f  bceatne  less  from  the  vrudual  drn'utage  of  lake  Krie  nbuve  no- 
ticed, and  conserjiienily  the  additional  force  could  oidy  oome 
into  action  and  incceuse  in  intensity  in  prD|K>riian  as  the 
possibility  of  a  sudden  discharffe  of  waters  would  become  laaa. 
Finally,  from  the  operation  ol  these  various  causes,  0  river* 
fed  by  a  prolongaiioo  of  the  streams  new  (litcbargiDg  them- 
selven  into  lake  Erie,  i*ouid  tmmrse  the  ancient  becTof  the 
lake,  and  run  through  tlie  ravine,  cut  by  tlie  fulls  of  Niagara, 
into  lak«  Ontario. 

Tbe  waters  of  a  lake  with  a  rockr  barrier  can  only  be  sud- 
denlv  let  out)  and  produce  a  debacle,  when  the  hard  barrier 
separating  it  from  the  land  at  a  lower  level  presents  n  perpen- 
dicular face  to  the  whole  depth  of  tl>c  lake,  which,  even  tnen, 
must  be  Ktuldeiily  thrown  down,  in  its  whole  heiglit,  to  pfx>- 
duoe  tlie  eflect  recguired.  Such  rocky  barrier;*  inu.it  be  ex- 
ceedingly rare;  and  it  niuiil  be  still  more  rare,  itiat  where 
tbey  existed  they  were  not  cut  down,  to  a  certain  extent,  by 

I  degrees.     The  common  character  of  Jakes,  as  respects  the 

'  iodiikation  from  their  bottoms  to  the  discharging  outlet,  vaiies 
nuiteriallyi  but  in  general  ihc  slope  is  very  gradual,  particu- 
larly in  lake:«  of  considerable  mii^nttudc. 

The  olteii  citbd  debacle  ciiuseil  by  the  bursting  of  a  Inkc  m 
the  Vnl  de  Bagnes  was  prudtiCMl  fruin  a  very  dilTerent  MnlB 
of  things  from  that  attendiiiff  the  druinage  of  a  lake  vxuiing 
in  a  depression  of  land,  with  a  rocky  barrier. 

The  Val  dc  Bagnes,  in  the  Vallais,  is  drained  by  the 
Xlranse,  wliicli,  when  unobstructed,  is  joined  by  the  waters 
from  the  valley  of  Ktilrcmont,  lending  to  Oits  Grand  i>t.  B«r> 
nard,  and  runs  into  the  great  valley  of  tlie  llhone,  nmr 
Murttgny.  In  a  nan  of  (he  valley  near  die  tnidge  uf  Man* 
voisin,  the  channel  is  precipitous  and  much  contracted.  Mont 
Pleureur  and  Mont  Oetroz  rise  near  this  spot  on  Uie  north, 
and  Mont  Mauvuisin  on  the  south.  Between  the  two  former 
then  is  a  raviiw  communicating  with  the  Val  de  Bagncs,  hav- 
ing a  considerable  glacier  at  iu  upper  extremity.  I'hrotigh 
tilts  ravine  blocks  of  icu  and  avalanches  of  snow  ilesoend  into 
the  Val  de  Dagnes,  and  more  or  Icns  olMruct  the  channel 
of  the  Diante,  which  is  able,  under  ordinary  circumstances, 
to  remove  the  greater  part,  if  not  the  whole,  of  sucli  ob- 
structions. ^^  hen  howcTor  the  blocks  of  ice  arc  iiume- 
roos,  and  the  avalanches  are  licavy,  the  force  of  the  tor* 
rent  is  uimble  to  contend  with  them,  and  they  accumulalei 
"  For  several  years  previou.t  to  1818,"  says  M.  Escher  de 
la  Linth,  *'  the  progress  of  the  Dransc  had  begun  to  bo 
obstriu:led  by  the  block:,  of  ice  and  avidanclics  of  snow  that 
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dtac&itletl  from  ihe  slarivr  of  Cieiroa:;  ant)  its  xni>n  ns  tliis 
ttcCfunutatiOR  was  able  to  renst  the  IhwU  of  sunim«r,  it  ac- 
quired new  magnitude  during  every  siKceeding  winter,  till  it 
became  an  homogeticous  mwis  of  ice  of  n  conicdl  form.  Tbe 
waters  ol'tliG  Dranse,  lioivevcr,  atiil  found  their  way  benefltb 
the  icy  cone  till  the  month  of  April,  when  they  were  observed 
to  have  been  dammed  up,  and  to  bare  formed  u  lake  about 
half  s  league  in  lenf^th'. 

The  danger  that  threatened  now  became  apparent,  and  BC- 
cordinglv  the  gradual  drainage  of  the  lake  whs  attempted  by 
means  ot  n  gallery  through  the  ice  This  reduced  its  contents 
fix>m  about  »0t>,obo,UOO  cubic  feet  to  530,000,000  cubic  feet. 
Finally,  the  ilischnrging  wnicrK  attacked  the  debris  at  the 
foot  o(  ^IniivoiKin,  and  exciiviitiiig  a  pn^siigc  between  the 
rocks  and  die  ice,  ruidied  furiously  oni,  carrying  hotuct, 
trees,  large  blocks  of  rock,  &c  before  it.  Escaping  from 
(he  narrow  valley  it  desolated  a  large  portion  of  Martigny  f, 
and  passed  with  gradually  diminished  velocity  down  the 
Rhone  into  the  lake  of  Geneva.  At  might  be  ex|)cclcd,  the 
velocity  of  the  torrent  varied  mnlcriaUy  in  difliL-reni  parts  of 
its  course.  M.  Ksclier  de  la  Liiitli  ciilculnteK  that  from  die 
glacier  to  1^  Cliable,  a  di.vtatice  of  70,000  feet,  Uie  velocity 
was  »3  feet  |>er  second ;  from  Le  Cbable  to  Martigny,  60.000 
feet,  at  the  rate  of  1 S  feet ;  from  Martigny  to  ^  Maurice^ 
30,000  feet,  at  )l|;  ami  h-oro  St.  Maurice' to  the  lake  of 
Geneva,  80,000  feet,  with  a  diminished  velocity  of  6  feet 
per  sccj>nd  %.     The  lake  was  draiticd  in  half  an  hour. 

As  hits  been  noticed  by  Mr.  Yates  $,  hikes  are  produced  in 
noun tui nous  countries  by  the  fitll  of  rocky  mnsNcs  across  nar- 
row valleys,  tlic  waters  being  ilius  arrested  in  ilieir  pro^^xs 
down  such  valleys.  Mr.  Yates  cites  the  ^schenen-see  in  the 
canton  of  Berne,  as  a  good  example  of  lakes  thus  tbrmed  J ; 
and  M.  Dc  Gasparin  mentions  a  recent  exanijiJe  (November, 
1829)  of  tlic  formation  of  such  n  lake,  in  the  department  of 
the  Drome,  by  the  fall  of  a  mountain  ma^ss  across  the  river 
Oule  near  Lamotlie  Clialancon.  I'lie  lake  produced  in  ilie 
latter  case  was  500  or  GOO  yards  long,  60  broad,  and  3  or  4 
^rds  deeplU  It  will  be  obvious  that  tlie  possibility  of  the 
mddcn  discharge  of  waters,  thus  pent  up,  will  depend  upon 
tlic  nature  of  uie  materials  ccanpostng  iJie  dam  or  barrier:  if 

Edin.  Riil.  loam.  toI.  i.  p.  188. 

t  Aniotig  the  ivMn  trntiKputtpd  to  M*rt!piiy  vert  mmij'  itpm,  n-nting 
ii}mglttmi  ihrir  moll,  th«  Ailachrd  grnvcl  aud  loil  hnring;  kc|it  ibcm  in  ■ 
pontlM  with  ihc  brniiehM  »pirardi. 

:  Edin.  Phil.  Jouni-  vol.  i.  p.  191 . 

i  YaM,  RMnarlu  on  Alluvial  Urpuiit:,  Edin.  N'ew  Phil.  Jutimal,  July, 
1831. 

t  Oe  Gatpario,  Ann.  d«i  Sei.  Nat,  Avril  1830. 
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Uteae  be  c^  «ich  a  fomi,  quality,  and  magnUnde^  that  lbs 
I  tody  of  water  is  uiiable  to  overcooie  their  resistance,  aud  tlial 
'  they  do  not  f;ivc  wav  before  the  cutting  )K>wcr  of  the  surplix 
\  waters  discharf^cil  over  tlic  lower  lip  of  tlic  dam,  the  Usrrit^r 
I  will  remaiit,  ndii  be  c1qIIi<.-(1  with  wocxl  and  otlu-r  vegetation, 
1  as  ihnt  of  the  O^^chcnen-wc  non*    is.     Should,  honuvcr,  the 
dam  be  C4>ni[iu«ed  of  Jtnft  materials,  which  might  either  sud- 
fdenly  give  way  before  the  force  of  the  pent'Up  water,  or  bo 
I  rapidly  cut  down  when  a  di»chat|;e  of  the  surplus  water  took 
iriace.  a  dcluu^le  somewhat  analogous  to  that  of  the  \'al  «l« 
iBagnvs  might  be  produceil,  the  cfGicU  of  which  would  de- 
pend upon   the  botly  of  waters  let  out,  the  suddenness  witli 
j  which   this  vras  accomplished,    aud   other  obvious  circum- 
[atanoes*. 

Lakes  may  be  suddenly  drained,  if  but  a  thin  perpendiculnr 
i  partition  dirides  them  froui  an  inferior  level :  for  this  barrier 
toaybe  rendered  sofl  by  tlie  percolation  of  water,  and  suddenly 
[  giTc  way ;  bill  such  cases  must  be  of  very  rare  occurrence ; 
I  and  tbc  lakes  are  not  likely  to  be  of  «uch  tiia^niiudc  as  to  cause 
I  appearances,  by  (heir  suddeii  disdiarge,  that  uiuy  be  cijual 
[to  dio»e  prnducibie  by  the  passage  of  a  more  general  mass  of 
I  waters  over  land. 

Mr.  Sirangways  nolices  the  bursting,  or  sudden  consider- 

taUe  drainaffe,  of  the  lake  Souvando,  on  the  north  of  .St.  Fe- 

Itersburv.      Previous  to    1818   this   lake  was  Beparale4l  from 

that  of  Ladoga  bv  the  little  isthmus  of  Tnipala.     The  lake 

disclnirgctl   its  wnters  into  llic   Vuxa  ut  Koogiiemy,  ami  so 

[passed  into  (he  Ladoga  at  Rexholm.     In  the  spring  of  1818, 

I  the  wa(er  broke  down  the  i>thoius  and  changed  the  directHiti 

of  tbc  discharging  waters,  by  preseoiiiig  n  lower  lip  in  an- 

other  direction.     The  water  has  been  lowered  consideraUy, 

and  continues  to  run  through  its  new  channel  into  the  lake  of 

Ladoga,  liaving  ilcscrtcd  the  Voxnf. 

The  same  author  de^cribc^  the  lolls  or  rapids  of  Imatrn^ 
about  cix  wcrsts  below  the  jioint  where  tlic  surplus  waters  of 
the  lake  SitiaiB  first  drain  oil'  by  the  Voxa.  This  river  »ud- 
•:  denly  contraets  itself  above  the  rapids,  over  wliich  it  runs, 
with  great  noise  and  impetuosity,  ilnougli  a  gorge  that  it  has 
aridendy  cut  for  itself.     According  to  Mr.  titrangways,  wo 


*  The  unM  ab*«vatiaa<  apply  tu  tliuoe  catn  also  noliotd  by  Mr.  Tstm, 

[  h  A«  aianotr  alwve  cilnl,  wli«re  rnmi  rariuiu  eiKumtUuiCM  a  tomat  may 

Wag  villi  il  from  n  uau*Tet««ortHliutMy  TslUysoch  aina»  of  dattiuu 

.  ftUa  th*  main  Tulloy,  a*  bt  arrcat  die  pmgiou  of  votor  flowitig  ibwn  it.    In 

'  ifcwt  cat«,  bowcvrr,  ihc  barritr,  from  the  nature  of  thtiigs,  !«  not  likely 

to  be  pcmuncnt,  bui,  on  tbo  contiury.  to  be  ranovtiablv  ailh  gnuta  or 

Ida  ta{nili^  by  tbc  main  rirpr  or  lormiU 

t  Stnagvayi,  Gral.  Tratu.  First  Serie*,  vd.  v.  f.  Mi. 
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may  consider  tltc  water  to  have  origiitally  pussctl  oT«r  a  (lUc-  - 
form  between  two  rsnecs  of  hills,  forming  Utc  bottom  of  a 
rallcy.  Tltc  pint  form  u  comp«>«cd  ofpitei»»,  in  very  highly 
inclined  Ktrntii;  and  into  litis  tiie  river  hiu  cut  a  channel. 
"  The  surface  of  tliis  platform  is  oppBveiitly  now  about  fifty 
fcet  above  the  level  of  ihe  water,  at  llie  lower  extremity  of  the 
rapids.  Its  surface  is  in  manv  parts  quite  bare  and  deeply 
channelled  in  a  direction  parallel  to  the  nvcr.  It  is  coverea 
with  heaps  of  pebble-;  and  botildcrs  of  great  «ize,  some  of  which 
are  hollowed  ami  scr)0|)cd  inlotlie  nio«t  fanciful  ah apr;.  Otte 
of  the  largest  of  the  blockt  now  lultdry,  litanding  nearly  in  the 
middle  of  tlic  elevated  platform,  is  worn  through  perpendicu- 
'larly  with  a  cylindrical  hole*."  It  is  stated  that  the  level  of 
the  lake  Saima  and  its  diKhargitig  river  fall  gradually. 

Freshets. — These  take  place,  more  or  less,  in  alt  rivers, 
greatly  augmenting  their  velocities  and  inuisporiing  power, 
carrying  forward  xuhstances  that  could  not  have  been  tnovnl 
under  ordinary  circumstances.  They  are  also  important,  as 
titey  surprise  terrestrial  animals  in  low  situations,  hurry  tliem 
0[i  with  trees  and  other  matters  into  the  sea,  where  they  mav 
be  cntomhcd  entire  with  estuary  and  marine  animals  in  mud 
and  silt. 

It  has  been  observed  that,  tluring  freshels,  a  river  ten<lK 

chiefly  to  widen  its  bed,  "  without  greatly  deepening  it :  for  the 

aquatic  plants,  which  have  bceiiy  rowing  and  thrivini;  during  the 

peaceable  *iiiie  of  the  river,  are  now  laid  along,  but  not  swf[>t 

away,  by  the  freshes,  and  pi-otecl  the  bottom  from  their  at- 

I  tacks;  and  the  stones  and  gravel,  which  must  have  been  lelt 

'  bare  in  a  course  of  years,  working  on  the  sot!,  will  also  col- 

I  lect  in  the  bottom,  and  greatly  augment  its  power  of  resist- 

'  ancef."     During  these  freshes,  low  Und&  on  the  sides  of  tlic 

i  river  are  frefjiieniiy  under  water,  and  a  deposit  takes  place ; 

I  but  notwithstanding  all  checks,  a  large  quantity  of  detritus 

,  passes  onwards  to  the  sea. 

We  should  he  careful,  in  our  estimates  of  the  effects  of  a 
Aood  in  a  cultivatcti  country,  not  only  to  separate  the  loss  of 
Jives  find  the  destruction  of  property,  which  may  aHecl  the 
feelings,  from  the  real  physical  change  produced  in  the 
country ;  but  also  to  remember,  that  tlie  works  of  man  greatly 
ski  the  destructive  power  of  a  flood.  Instead  of  a  body  of" 
water  rusliing  into  a  plain,  where  from  its  diffusion  over  a 
more  considerable  space  its  vclociw  and  transporting  |x>wer 
are  both  diminished,  all  cross  hedges  and  bridc^,  tliougb 
kthey  may  check  the  waters  lor  the  momeni,  are  the  means  or 
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produciDg  inoumersble  debacies,  vben  ifaeif  ^ve  wa;  t>erorc 
the  pressure  cxerlwi  upon  ilicm.  Suppose  a  bridge  arre»U 
die  progress  of  tlie  flood  downwards,  uitd,  as  very  IrequenUv 
happen*  on  &rosll  pUini,  a  caiueway  coiinecU  lliv  bridge  with 
the  hills  on  either  side,  the  waters  will  accitinulnle,  and  will 
fioiUjr  burst  through  tht:  least  resisting  part  of  tlin  barrier, 
which  will  mcni  probably  be  the  Liml;;c.  Having  once  found 
■  Tvnt,  Ihc  pcMt-up  waters  wilt  i«Nue  funh  with  a  velocity  pro- 
portioovd  to  the  aiderenct:  of  the  level  an<i  tJiu  mass  of  water, 
and  a  debacle  will  be  produced,  who^e  trantiporiiiig  power 
will  be  much  greater  thau  that  of  Uic  general  force  of  the 
0ood  if  no  such  bnrricr  had  existed.  It  must  uUo  be  recuU 
lectcd,  that  nun,  by  hix  conirivanceN  of  dilches  and  drains, 
prevents  the  roiifvraler  fii>m  remaining  the  time  that  it  would 
otberwisc  do  on  the  slojies  of  hills,  conducting;  it  as  tie  docs 
by  Dun>crou&  free  channels  into  the  valleys  below ;  no  that,  io 
«  given  time,  a  much  greater  body  of  water  is  collected  than 
could  happen  in  an  uncultiraied  country.  He  moreover,  by 
daaiit  aiMl  banks  often  confines  a  body  of  river  water  within 
narrower  cfaanneU  than  it  would  naturaJly  take;  and  thus  its 
dispersion  over  a  larger  surface  being  prevented  (lurinj;;  a 
freslict,  its  ordinary  velocity  is  greatly  increased,  and  widi 
this  iu  transporting  power. 

GltKtert. — These  lire  large  bodies  of  ice  or  indflmtcd  snow, 
fbnaeJ  u(x>ii  land  in  the  coUl  ivsgions  of  ttic  atmosphere, 
which  tleicend  into  the  valleys  of  nuHintainoiis  countries; 
thus  friMjuently  presenting  the  singular  appearance  of  deso- 
Ubon  anud  fcrlility,  of  ice  amid  tecetution.  1'he  levels  u> 
which  glacicrt  descend  depend  greatly  on  the  latitude  of  the 
place.  Thus  <n  die  arctic  regions,  where  the  line  of  perpe- 
tual *now  approaches  very  nearlv  to  the  level  of  the  sea,  gla- 
cien  are  pnxluced  in  lower  hUls  than  could  be  the  case  in 
the  Alps,  where  the  line  of  perpetual  cottj^lauon  Is  much 
more  elevated.  So  Rgnin  in  th::  Himalaya,  range  the  line  of 
,|wrpctual  coHgcliitiou  being  higher  llian  in  (he  .\l)is  the  gla- 
cier* furni  at  liigher  levels,  (jlaciers  are  instruments  of  ilie 
degradation  of  land,  inasmuch  as  they  drive  before  them  and 
transport  such  substanocs  as  th  cy  tnay  have  llic  power  to  move. 
In  froDl  of  glaciers  there  is  usually  n  pile  of  rublHsh  composed 
of  ploccs  ol  rock,  *.-«nh,  and  trees  which  they  have  lorcinl 
br ward,  known  in  Switzerland  by  the  name  of  dk^^oimi-.  If 
ilure  be  a  line  of  moraine  some  distance  from  the  front  of  the 
glacier,  it  b  considered  that  the  glacier  has  retreated  to  the 
amount  of  tliat  diittance ;  but  if  there  be  ik>  other  tliaii  that 
wliicli  the  glacier  immediately  drit'es  before  it,  it  is  considered 
to  be  on  the  inci>eaM:.  Cjlaciera  a*uit  tlte  d^adation  of  land 
by  traiuportiiig  blocks,  oflen  of  rery  large  dimensions,  into 
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lower  nwions  ttian  tliey  coultl  ot)ierwi»e  attnin  in  to  short  e 
time.  Many  ^Inciers,  particularly  nh«re  Uiey  paati  t>envatft 
precipKu,  ure  cbaiged  witb  ^leu  rubbish,  whkh,  as  the  ice 
constantly  advances,  are  carried  on  witli  it ;  and  should  a  pre- 
cipice occur  in  tlie  front  of  the  moving  mass,  they  are  hurled 
over  with  it  into  the  ravines  beneath.  Such  fallx  nrv  common 
in  the  high  regions  of  tiie  Alps,  produciuf^,  with  tlte  rents 
sudiicniv  I'onneJ  in  the  glacier  itself,  the  few  inlerruptiong  to 
the  dcjid  silence  which  reigns  in  those  lotly  and  wild  refpons. 
Ilie  velocity  with  which  a  glacier  advances  depends  on  the 
angle  that  it  makes  with  tlic  norizon,  of  course  increasing  with 
the  iteniaess  of  the  declivity. 

A  lflad«r,  left  by  M.  de  Saussure  at  the  upper  end  of  ■ 
glacier,  when  he  hrst  visited  the  Cot  du  Goanu  has  lately 
been  di.icovered  in  the  Mer  de  Glace,  the  continuaiion  of  the 
game  glacier,  and  nearly  oppotiilc  tiic  aiguille  niuncd  Lc  Moine. 
It  must  therefore  have  advanced  about  tlirce  leagues  since  the 
year  1787*.  From  some  experiinents  by  Chamonix  guides, 
mentioned  by  Capt.  Sherwill,  we  learn  tliat  tliis  rapul  [>ro- 
gress  ceases,  as  might  have  been  expected,  where  the  decli- 
vity becomes  less  in  the  Mer  de  Glace  itself;  for  it  was  there 
found  [hat  a  block  of  ruck  ndvanccd  about  two  hundred  yards 
in  a  twelvemonth  |.  No  better  proofs  could  be  iilTorded  of 
the  advance  of  a  glacier,  the  amount  of  which  corropondt 
with  the  declivity.  It  henc«  a|>penrs  to  follow,  tliat  lis  the 
declivity  remains  nearly  the  same  for  a  long  )>eriod,  tlie  ad- 
vance or  retreat  of  the  lower  part  of  a  glacier  wiii  corres[>ond 
with  the  local  variations  in  climate,  which  shall  produce  more 
or  lew  ice  in  tlie  higher,  or  destroy  more  or  less  of  the  glacier 
ID  the  lower  regions. 

Almost  all  Racier  waters  are  charged  with  detritus,  the 
larger  portions  of  which  are  deposited  near  the  ioe,  but  the 
ligoter  particles  arc  transported  to  considerable  distances ;  as 
is,  for  example,  the  case  wiili  ihc  Arvc,  which  having  depo- 
sited its  heavier  burden  in  the  valley  of  Chamonix,  carries 
the  lighter  parts  to  its  junction  with  the  Khone^  ncurOcDera. 
Not  uiifrequently  the  turbid  glacier  waters  are  carried  oil, 
and  deposit  the  detritus  in  some  lake,  as  is  the  case  with  the 
Rhone,  which  transports  silt,  mud,  and  occasionally  pebbles, 
into  the  lake  of  Geneva.  Tliv  grinding  of  the  glacier  against 
the  bottom  over  which  it  pnsscx,  may  pcrha))*  mechanically 
auist  in  the  work  of  destrnctioii. 

In  the  northern  regions  glaciers  have  sometimes  such  a 
short  distance  to  pass  over  before  they  reach  the  sea,  that 
tbcy  picject  into  it,  as  has  been  observed  by  Dortbem  navi- 
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irt.    Tlie  mass  xo  IbrcMl  inio  the  seM  will  hare  a  constant 

iCj  to  float,  frofn  iu  inferior  xpecilic  gravitri  and  thcr^ 

FBbre  wrlien  detached  bj  any  Torce  m>ni  the  glacier  behind,  it 

«:ill  be  carried  away; — ibus,  formins  those  icebergs,  so  well 

known  and  so  dangerous,  in  the  Kortliem  Atlantic  Ocean. 


Dtlivertf  of  Dflrihis  into  Ike  Sea. 

We  bare  seen  above,  ilmt  froni  the  oclion  of  tlie  atmo- 

I  sphere,  the  meliinj;  of  .snows  nitd  cliicierK,  landtlipa,  and  the 

I  truing  )>ower  of  rivers,  considerable  destruction  of  dry  land 

[is  efil-cled.   Local  circumstances  arresl  a  coniiderable  portion 

[oftbit  detritus;  lakes  arc  tilk'd  up,  and  again  cut  through; 

.  low  lands  arc  occa<!ioii!il1y  flooded,  nnd  considcrnblc  deposits 

Llefl  upon  tl>cni;  the  vclociiy  of  the  ^t^camK  diminishes,  and 

with  it  the  power  of  transport ;  so  tliut,  as  previously  observed, 

river*  when  short  and  rapid  may  carry  a  hrge  portion  of  their 

detritus  forward,  while,  when  Ion;;,  (iiey  leave  a  considerable 

[part  of  it  in  their  courses.     In  favourable  situstlons,  such  as 

llo  plains  they  will  rni»:;  iheir  bcd»,  if  confnicd  within  boundn, 

jUttt  do  not  ciiJtcr  permit  a  dinn^  of  course,  or  a  deposit  in 

new  channel.     'Iiii*  fact  is  well  obtierved  in  Italy,  where 

1  Bumy  plainii  have  been  under  cultivation  for  n  long  jkHocI, 

during  which  it  was  always  necessary  to  restrain  iTie  river* 

iriihiu  artificial  bull ks,  to  prevent  their  range  over  tlte  aillt- 

l fated  land,  which  would  otherwise  have  been  devastated  by 

llhem:  so  that,  in  irnvclling  in  that  country,  the  road  fre- 

riotly  passes  up  hill,  over  high  lutilicial  ndges,  upon  which 
rivers  hold  their  course  at  u  higher  level  than  that  of  tlie 
surrounding  country.    These  artificial  ridgen  are  partictilarly 
striking  on  the  little  pbin  of  Nice,  which  has  l>cen  under  cul- 
tiration  since  the  country  was  icttled  from  ll>e  Pbocsan  co- 
:  loay  of  Marseille*.     The  height  of  the  latter  elevated  river- 
;  courses  i%  not  only  due  to  llieir  antiquity,  but  to  the  loose 
inttnre  of  the  cofwlomerate  hills  liehind,  which  permits  an 
auy  transport  of  the  pebbles. 

The  annexed  diagram  will  illustrate  fiS-  ^^■ 

this  fact :  a  b,  the  level  of  the  country, 
now  cultivated,  upon  which  the  arti- 
ficial banks  have  been  gnu)u:illy  rnihcd  ' 
to  c  J,  in  order  to  protect  the  cultivated  ianda  from  being  io- 
vaded  br  the  detritus  of  the  river  or  torrent  e,  which  is  thus 
Bocamauted  from  y' to  r.  There  is  a  very  general  system  of 
endeavouring  to  check  tliis  accumulation,  axHl  conitcquent  rise 
of  bed,  by  throwing,  when  the  waters  are  low,  tlic  transported 
detntui  out  of  tlie  Md  c,  upon  the  proleclii^  banks  t  d. 
The  Po  affords  a  well-known  example  of  litis  rise  of  bed, 
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to  tiut  it  becoitieM  liiclier  tlinn  ttic  houses  in  the  city  of  Fer- 
rara.  Iii  Holland  aJ&o  the  sanu:  jilitrnoinetion  is  ob&ervable, 
thoufjh  not  on  so  great  a  Kale ;  nnd  may  always  be  expected 
where  artificial  banks  prevent  detritus- bearing  rivers  from 
changing  their  beds  on  plains. 

Although  rivers,  in  certain  situntlons,  raise  itieir  beds,  in 
others  they  ilcepfn  llKin.  'I'ht*  iirij>es  Tram  ino  or  more 
streams  uniting  into  one  river,  wlien  the  water  does  not  expose 
a  surface  equal  to  the  two  previous  surfaces,  but  one  very 
considerably  less,  the  action  of  the  united  waters  being  to 
deqien  their  channel ;  so  that  even  wiih  a  diminished  general 
inclination  of  the  bed,  the  velocity  continues  tlie  same,  or  is 
even  increased. 

This  deepening  of  beds  by  tlie  union  of  rivers  is  well  ex- 
hibited by  ihe  following  facts  observed  in  the  I'o: — 

'*  About  the  year  1 600,  the  waters  of  the  Paiiaro,  n  very  coii- 
sideriible  river,  were  added  to  the  Vo  Grande ;  and  ulthuugli 
it  brings  along  with  it  tn  its  freshes  a  vast  (juantit?  of  sand 
and  mud,  it  has  greatly  dee(>ened  the  whole  'I'ronco  di  Venexia 
from  the  confluence  to  ihe  sea.  This  point  was  clearly  ascer- 
tained by  Manfredi  about  the  year  1 730,  when  the  inhabitants 
of  the  valleys  adjacent  were  afarnied  by  the  project  of  bring- 
ing in  ilie  waters  of  the  Kheiio,  which  then  ran  thrutigh  tlie 
Ferrares«.  Their  fears  were  overcome,  and  the  i'o  Grande 
continues  to  deepen  its  channel  every  day  witli  u  prodigious 
advantage  to  the  naviguiions ;  and  ttiere  ore  iieveral  extensive 
marshes  which  now  drain  oil'  by  it,  after  having  been  for  ages 
nnder  water ;  and  it  is  to  Ite  particularly  remarked,  that  llie 
Ithcno  is  the  foulest  river  in  its  freshes  of  any  river  in  tliut 
country  •." 

it  might  be  supposed  thnt  all  rivers  would,  by  means  of 
freshes,  propel  fiebbles  into  ihe  sea.  They  certainly  accocn- 
pitsh  by  these  means  a  greater  transport  tlian  could  be  effected 
in  the  same  chnnncU  under  ordinary  circumstances;  but 
during  freshes  rivers  can  only  be  considered  as  of  greater 
magnitude,  an<l  are  therefore  still  subject  lu  llie  general  laws 
of  rivers;  a  greater  body  of  water  tending  to  deepen  the 
cliannci;  tl)e  velocities,  inclinations  of  beds,  and  (he  power  of 
transport  still  being  in  profiortion  to  each  other. 

In  the  beds  of  torrents,  dry,  or  nearly  dry,  for  the  greater 
part  of  tJie  year,  wc  see  examples  of  the  deepening  ol  river 
beds  in  proportion  to  the  volume  of  water  which  paiisea  tJi  rough 
them,  to  the  inclination  of  Uiebeds  and  lo  tlie  resisting  power 
of  the  botloms  and  side*.  'Ihe  transport  of  detritus  will  also 
be  observed  greater  or  less  iu  proportion  to  these  circum- 
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stamret :  th«  finer  panicles  being  more  evsy  oT  transport,  tlicrc 

'  Bre  few  rivers  which,  during  fr<»ihcK,  do  not  coiirty  a  great 
f|uantti}-  of  !iidi  (Ictntut  into  ttic  wo :  other  kiiuU  nf  detritus 
will  be  also  transported,  if  levels  permit;  if  not,  ilicy  remain 
in  the  inicrtor.  Coiise<juenily,  according  to  the  circiimitances 
already  noticed  will  be  the  nature  of  the  detritus  conveyed  to 
the  moutlis  of  rivers.     But  as  circumstances  vary  in  the  same 

I  river,  n  deposit  of  such  detritus  iit  these  situations  also  varies, 

I  and  there  may  be  alternations  of  clay  or  marl,  and  of  sand  or 

i  gravel. 

If  the  mouths  of  rivers  be  tidal,  the  river  detrittis  is  com- 

'  mitted  to  the  charge  of  the  cUuary  tides,  and  is  dcntt  with 
according  to  the  laws  by  which  these  arc  governed.  If  they 
be  titleless,  the  whole  mass  of  transported  mutter  will  be  pro- 
pelled without  check  imn  the  sciut  at  the  emhutichurcs.  Be- 
tween t)ie  extremes  of  great  rexistunce  and  non-resisiance  the 

i  Tarialions  arc  so  preat  and  depend  so  much  on  local  ctrcum- 
tlances,  as  to  be  of  exceedingly  difhcult  classilicntion.    The 

I  principal  variations  iirc  pioduced  by  the  difference  in  the 
volume  of  the  dUcliorging  rivers,  their  velocities,    and    the 

JquMiitily  and  cjuality  of  the  substances  they  may  traTis[X)rt. 

[As  a  general  fact,  however,  it  may  be  stated  thnt  rivers  tend 

'  to  form  deltas  in  tidcless,  or  nearly  tideless,  seas,  or  where 
they  can  overcome  the  rvsistsnce  ol  tides,  currents,  and  the 
destructive  action  of  the  breakers;   thus  increasing  the  land 

tliy  their  deposit,  and  splitting  into  several  channels;  the  su- 

[perficial  increase  being  in  proportion  to  the  depth  of  water 

'  into  which  the  rivers  discharge  themselves. 

In  calculations  of  the  advance  of  deltas,  care  has  not  always 

I  been  taken  to  show  the  general  depth  of  water  into  which 
tliqr  may  have  been  protruded ;  so  that  n  less  qiuuility  of 
vwisportcd  dclriiuv  mij;ht  expose   a  Urger   surmoe  when 

I  thrown  on  n  shallow  bottom,  than  a  larger  f]uantity  in  deeper 

[.valer. 

The  Nile,  Danube,  Volp,  Rhone,  and  Po,  afford  us  es- 

[  amples  of  deltas  thrown  forward  into  sca»,  which  may.  in 

I  common  terms,  be  called  tideless.  As  the  Nile  receives  little 
aitntnphcric  water  Irom  Cgiifil,  on  which  ruin  seldom  fidls, 
the  detritus  which  it  brings  down  must  lie  principally  derived 

[fivffi  above.     This  river  liMins  to  rise  in  June,  attains  its 

I  maximum  of  height — namely,  twenty-four  or  twcnty-<riglit 
fc«t — in  August,  and  then  falls  till  the  next  May.  During  a 
■uccession  of  ages,  the  Nile  has  transported  a  great  mass  of 
detritus  into  the  Mntltcrranean,  which  has  accumulated  in  a 

kiiehB  ai  tile  iiiouih.  and  is  constantly  on  the  increase.     It  has 

thtea  calculated,  tliut,  us  the  m:ii  deepens  at  tlie  mtc  of  a  fatliorn 
in  a  mite,  and  liupposing  that  tlie  deposit  is  the  sunie  as  in  th« 
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TbebaJs,  tbe  B<ldition  would  amount  to  m  mile  and  a  quarter 
since  the  tiinu  of  Herodotus.  Acconlhig  to  Girard,  lh«  Ni)« 
bw  raised  the  sllrfac1^  uf  Upper  Ei^yjit  about  ax  feet  four 
incbe«  lince  thv  comnicuceiiicnt  of  tne  Christian  sra.  The 
quantity  of  waiter  discharged  per  annum  by  this  river  is  esti- 
mated at  250  limes  tliat  of  the  Tliiimcs*.  Tlic  ddla  is 
traversed  by  two  main  streams  wliich  stnuratc  n  few  n^ik^  bo- 
low  Cairo ;  one  descending  to  Kuscttu,  in«  otlier  to  Dumietlii. 
The  present  position  of  itie  latter  city  has  led  to  very  exag- 
gerated ideas  reK|iecting  tlie  rapid  increase  of  this  delta.  It 
was  supiiosed  tliat  the  present  town  was  the  samo  with  that 
which  during  the  first  crusade  of  St.  Ix>uis  was  situated  on 
iJie  sea.  Now,  a.^  Damictla  is  two  lenguc-S  from  ttie  sea,  it 
wu»  calculated  that  this  di^bincv  hud  been  produced  by  de- 
posits from  tiiu  Nile  wiihin  itbout  600  years.  It  now,  liuw 
ever,  appears,  from  the  laboum  of  M.  Ilenaud,  that  alter  the 
departure  of  Sl  Louis,  the  Eg)-ptian  Emirs,  wishing  to  pre- 
vent a  new  invasion  on  tbe  same  side,  destroyed  DiiniiettB, 
and  founded  a  new  city  in  the  interior,  the  present  Dimiieltaf. 
I-'roin  the  effccl  of  the  waves  nnil  currents,  banks  are  thrown 
up  on  the  outer  ed^e  of  the  delta,  forming  takes,  of  which 
those  of  Meiiutlen,  Donrlos:,  and  tliut  behind  Alexandria,  are 
tiic  Urgcst. 

The  delta  of  the  Poadranccsatarupid  rate,  in  consequence 
of  thv  shaliowseainto  which  it  is  protruded.  We  arc  indebted 
to  M.  I'rony  for  a  rery  interesting  coileclioii  of  tltcts,  which 
autlioriu:  hiui  to  conclude,  "  FirsI,  (hat  ui  tome  ancient  period, 
the  precipe  date  of  whicli  eiinnntnuwbeaxci-i'tained,  the  waves 
of  Uie  Adriatic  washed  ilie  walb  of  Adriu.  Secondly,  that  in 
tlic  twelfth  century,  before  a  passage  had  been  opened  for  tlie 
Po  at  Ficarrolu,  on  its  left  or  northern  bank,  tlic  shore  had 
already  been  n^moved  to  the  distaitce  of  nine  or  ten  tJiousaod 
metres  from  Adria.  Thirdly,  that  llio  extreniitiex  of  the  pro- 
montories formed  by  the  two  principal  branches  of  tlic  Po, 
before  the  excavation  of  the  TaglJo  di  Porto  Viro,  had  ex- 
U>ndcd  by  the  year  IKOO,  or  in  four  hundred  years,  to  a 
medium  distance  of  18,500  metres  beyond  Adritt ;  giving  from 
the  year  ISOO  an  avcrugo  yearly  increase  of  the  uUuvial  land 
of  25  metre».  Fourthly,  tiiat  tlie  extreme  poliii  of  the  present 
single  promontory,  Ibrnieil  by  the  alluvions  of  the  exiMing 
bmnchea,  is  advanced  to  between  thiriy-iwo  and  thirty-three 
thousand  metres  beyond  Adria;  whencethc  average  yearly  pro- 
gress is  about  seventy  mctri's  during  the  last  two  hundred  years, 
being  a  gK-atly  more  rapid  projuiriion  lliun  in  Ibrnier  times  t^" 


"  Suppli-nient  to  Eiicyc.  RriL,  nrt.  PAaiUiit  (leograpit/. 

t   tzlniu  del  Hiitoriciu  Arabo  relutifi  aax  Uuctth  dca  Ctouwln. 
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Tbe  MiMitsipfN,  the  great  dnia  of  so  large  *  portion  of 
North  America,  may  be  coiuidcnd  as  dcliTeriiig  lu  waters 
into  s  nesrlj  tideless  sea.  lu  delta  is  very  consitTcrable,  and 
Liulc  raised  above  the  level  of  the  ocean.  During  the  greatest 
he^hts  of  flood,  the  fall  of  the  river  from  NewOrleani  to  the 
sea,  a  distance  ol~ about  otic  hundred  miles,  has  bee«  calculated 
at  only  one  inch  and  a  half  in  a  mile.  When  the  waters  ara 
low,  the  r«ll  is  Kcarcdy  perccpiiblc,  the  level  of  the  sea  being 
then  nearly  that  of  the  ri»er  at  New  Orleans*. 

I'htK  river  affords  a  good  example  of  a  flood  being  higher 
at  a  distancefrumihecnibouchureol  a  river  than  at  the  mouth 
itself:  for  the  rise  of  water,  during  the  great  freshets,  is  fifty 
feet  at  Natchez,  three  liuiulrvd  and  eighty  miles  inland,  whiw 
at  New  Orlrauj  it  is  only  ihlrtcenf. 

Darby  ha«  furnUhed  u.i  wtili  a  mmat  of  infonnation  respect* 
ing  a  large  gwrtioD  of  the  Mississippi's  course,  and  of  its  aclta* 
from  wheni.'e  very  important  geological  information  may  be 
obtained  {.  It  would  appear  th^t  the  Atchafalaya,  which  now, 
at  a  distance  of  about  two  hundred  and  fifty  miles  froai  che 
•ea,  conducts  a  large  pan  of  the  Mis.siMippi'n  waters  inio  the 
Gulf  of  Mexico,  did  tiot  alwayi  form  a  dniin  from  that  river, 
but  that  it  once  coiislituied  a  coiitinuaiion  ol  the  Ited  River, 
which  now  flows  into  the  Mi<«i!>sipj)i.  Diiruig  the  autumns  of 
1807,  1808,  1809,  Mr.  Darby  liail  frequent  opponunilies  of 
examining  the  bed  of  the  Atchafalaya,  tiic  waters  in  whieh 
were  then  at  s  low  state.  He  founa  that  *'  the  upper  stratum 
invariablv  nxisisted  of  a  bltKi^h  day  common  to  the  banks  of 
the  Mimlwippt.  'I"lii«  is  usually  followed  by  a  stratum  of  red 
oehreous  earth  peculiar  to  the  Ited  River,  under  which  the 
bine  clay  of  the  Mississippi  was  again  to  be  perceived^."  From 
this  we  may  infer,  not  only  thai  die  Red  River  Sowed  throu||h 
tlic  channel  of  tlic  Atchatalnya,  previous  to  the  present  couna 
of  the  Mi■>^iMi|>pi,  but  thai  iliu  hitter  river  preceded  the  former, 
and  that  dicre  have  lieeii  altenuiLio4u. 

From  (he  form  of  the  Missia»ipf>i,  where  ttie  Atchafalaya  de- 
taches itaetf,  an  immense  quantity  of  trees  broueht  down  by 
the  former  are  thrown  into  the  latter.  About  fi%-tnro  years 
since,  lUcx  trees  began  to  accumulate  and  fonn  tlte  "  rafl." 
**'rhis  maMs  of  timber  rises  and  falls  with  tlie  water  in  the 
river,  and  at  alt  seasons  maintains  an  e(|ual  elevation  above 
the  surface.  The  tales  that  have  been  narrated  respecting  this 
phoBnooieooD,  its  having  timber  of  large  size,  and  in  many 
pboea  being  compact  enough  for  hoi»c»  to  pas»,  arc  eiilircly 
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vuid  of  Lriitli,  Tbe  rnfl  is,  in  fact,  subject  to  continual  clinnf^e 
of  posiiioii,  urhicii,  »it|)era« tiling  iu  recent  rornialioD,  ren- 
ders either  tbe  solidity  of  iis  htructure,  or  tbe  growth  of 
large  limber,  impossible.  Some  small  willows  aud  other 
squutic  bushes  urc  (rcquGntly  »ccu  among  the  trc'vs  but  arc  too 
often  ilextroyetl  hv  tbe  shifting  of  t)i«  muxs  la  uaiuireuiiy  con- 
siderable iix£.  fn  the  liiH  k«»m>ii,  when  tlie  watery  fire  low, 
ihe  surface  of  the  raft  is  iierlectly  covered  by  the  most  beau- 
tiful flora,  whose  varied  dyes,  ajid  the  hum  of  the  honey-bee, 
seen  in  thousoiKis,  ccimpen»atc  to  the  traveller  for  the  deep 
silence  and  lonely  a|){ieiirttnce  of  nnlure  at  this  remote  spot*. 

Mr.  Darby  eiiliniated  the  cubic  coiitentx  of  ihv  nift,  from 
obHervalton^  mjide  in  1808,  at  SS6,7Si,OO0  cubic  feet,  consi- 
dcring  the  breadth  of  the  river  =  290  yarda,  the  length  of  the 
raft  =  10  miles,  and  the  depth  =  S  fei:t.  The  distance  be- 
tween tlic  cxltvmities  of  the  rnl't  was  actunlly  more  than  twenty 
miles;  but,  :u  the  whole  distance  wiui  iioi  Idled  up  by  liiubcr, 
he  azisumed  ten  miles  m  near  the  truth. 

Ratb  of  this  description,  but  of  less  siice,  occur  in  other 
parts  of  tlie  Mississipj)!  or  its  grent  tributaries.  Hie  banks  are 
dctroyed  by  the  currents,  and  lar^c  collections  of  trees  are 
kuddeiily  hurled  into  till- stream.  Ciiptain  Hall  wiis  present 
when  11  lurce  mass  of  earth,  kiiided  wilh  trees,  suddenly  fell 
'  into  the  Missouri,  and  a  larger  mass  had  been  detached  a 
ihorl  time  previous  to  his  arrival!'. 

There  are  few  rivers  whose  course  is  more  instructive  than 
tlic  Mississippi,  as  man  has  not  yet  elTocted  mnny  changes  on 
its  banks;  and  wc  thus  contemplate  great  nuturnl  operations, 
Sacb  at  cannot  be  so  tvcII  observed  in  those  which  linvv  been 
more  or  less  wndtT  his  dominion  fur  a  »cries  of  age>.  Its  courKi: 
b  siJ  loiig,  aiid  through  su<-b  various  climates,  that  the  freshets 
or  Hoods  produced  in  one  tributary  are  over  before  tbey  com- 
mence in  anotlier:  hence  arise  those  frequent  deposits  of  de- 
tritus at  the  nioulhs  of  the  tributaries.  These  latter  have  their 
Maters  forced  buck,  ami  rendered,  to  »  certuiii  dist.iiice,  stag- 
nant by  tiie  ru>h  of  tlic  II<Kit)  across  their  einlwuchures,  and 
the  consequence  is  a  depo»it,  which  remains  until  the  annual 
floods  ui  the  tributary  remove  iit-  When  the  Ohio  i^  in 
flood,  it  sMgtiates  the  waters  of  tbe  Mississippi  for  many  leagues; 
u-hen  tiie  Mississippi  is  in  flood,  it  d&nis  up  the  waters  of  Uw 
Ohio  for  seventy  miles^. 

Darby  remarks  tliat  llie  Missi»sipj)>,  in  its  long  course  from 

*  0arby'(  Gpucrnphicil  Dptirription  of  the  Slntc  of  Luiiituuia.  p.  65. 
ft  Hall^  Travel*  in  Nortli  Ainvricn. 

J  Junm,  Ezp.  lo  Rocky  Motintjiiiiii. 

i  Hail't  Tnvdt  in  North  Amerkii,  vol.  iij.  p.  370.  Tht  umr  ittthw 
notion  i)m  curioiu  miiuicc  of  the  M-iwouri  w&un  with  ihr<*«  ofiha  Mioi*- 
tipjn,  the  fonnnr  dmrged  wi^  detriliu  and  wood,  th«  tatter  brauliHilly  clear. 
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ibe  cmboudiure  of  the  Ohio  to  Baton  Rc^e,  washes  ilic 
nstcni  blufls,  which  it  lends  to  carry  away  and  destroy,  and 
that,  even  to  tlic  sua,  it  docs  not  come  in  contact  with  the 
wotem  side  of  tlic  valley  iliroiigh  which  it  flows.  He  at- 
Iribulu  this,  witli  |p%at  probHliinty,  to  the  deposit*  brought 
down  by  the  j^at  iributurics,  uliich  all  enter  the  MixKiKKippi 
from  the  we&t,  and  thiu  accumulate  detritus  on  that  side. 

Notwithsta tiding  the  general  tendency  of  the  river  to  the 
eastward,  inntimcrable  smaller  changes  of  channel  take  place. 
Thin  winding  courses  shorten  themselves,  by  cutting  tlirough 
udimusca,  the  Iciidency  of  the  winding  currcnbi  Iwing  to  do- 
fttroy  the  biirrierv  Ixitufeii  thetn,  as  may  be  observed  in  nuini>- 
ro<u  rivers  (lowing  through  plains.  New  obstacles  present 
themselves;  new  siiiuosiiies  ot  channel  are  produced;  trees 
growing  upon  old  alluvial  deposits  of  ihc  river  are  carried 
away ;  and  new  vegetation  spring*  up  upon  tlic  recent  alluvium, 
to  M  agiun  reBioved  by  a  new  chiiiiKe  of  channel.  During 
lltcsc  rarious  minor  changes  of  bed,  the  degradation  of  tlic 
higher  lands  supplies  a  great  abundance  of  detritus,  which  not 
only  tends  to  laise  Oie  general  level  of  the  valley,  by  deposits 
over  the  low  lands  st  Roods  but  \t  carried  forward  towards 
the  SCO,  and  forms  an  inimt;nM;  delta,  composed  of  day,  mud, 
and  silt,  mixe^l  with  a  large  proportion  of  ilrifa-d  tn-cs  and 
other  vegeuble  suhsunces. 

'Hie  delta  is  tlivided  into  innun>erable  lakes,  marches,  and 
Mreanis,  inhabited  by  a  multitude  of  alligators.  Ilie  main 
stream  of  the  Mississippi  will  be  observed  to  project  forward, 
on  all  good  maps,  in  a  singular  miitnicr.  The  detritus  brought 
down  by  it  pniduces  comtiiiit  alterations,  which  require  all 
the  attention  of  the  pilots.  According  to  Captain  Hall,  mU- 
lionsoflogs,  or  trunks  of  trees,  are  brought  down  during 
frealiirU,  and  carried  several  miles  into  tlie  sea,  so  that  it  la 
difficiili  to  nangntc  among  them.  \\'licn  not  carried  to  scd, 
these  logs  arc  bound  logclhvr  by  n  kind  of  can(.%  which  retards 
the  river  and  colkci»  mud.  The  same  audior  considers  "  that 
a  belt  of  uninhabitable  country,  firom  fifty  to  one  hundred 
miles  ill  widtii,  fringes  the  edge  of  the  wnole  of  that  part  of 
the  coast*." 

It  has  been  supposed  that  the  naud  of  the  Mississippi,  sink- 
ing through  one  «>ot  of  water  in  an  hour,  would  Im;  curried  by 
the  Gulf  .Stream  H  ilistanoe  of  fifteen  hutidred  miles  belbre  it  fell 
lothedcplliof  fivehundrei)  feel,  estimating  the  velocity  of  the 
current  at  Uiree  miles  per  hour  f.  This  has  been  employed  as  ao 
argument  in  favour  oftlie  great  extent  over  which  river  de- 

*  Bill'*  Tr*vcb  Id  Noitli  America,  vol.  iit.  p.  3-10. 

t  D*bbagc,  Economy  of  Mo  tiuTsc  lures,  3na  tdition,  p.  91. 
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tritus  lany  be  tranxporlei] ;  itiid  there  couttl  be  little  doubt  of 
th«  correaneM  of  the  cnlculniion  if  tJie  dnUt  on  which  it  ia 
founded  were  b1»o  correcL  There  U,  however,  ever^r  reKsoa 
to  conclude  (hat  the  detritus  of  the  Mishi&^ippi  never  findit  its 
way  into  the  Gulf  Stream,  but  that  it  ia  deposited  on  the 
western  shores  of  Florida,  and  in  tlic  northern  portion  of  tlie 
Gulf  of  Msxico,  f^encrnlly-  There  is  in  itict  no  curiciU  to 
carry  the  dclritusof  the  MisMssippi  into  tlie  Gulf  Sireuin,  ox  is 
well  known  to  those  wlio  navigate  the  northern  portion  of  llie 
Mexican  Gulf.  The  waters,  moreover,  of  the  Guif  Stream, 
even  so  far  soutliward  as  tbe  Ftori<Ia  reefs,  are  among  the 
clearest  of  sea  waters  yet  discovered;  indeed,  the  depth  at 
which  objects  can  be  seen  lhrou;;;h  them  has  always  been  re- 
marked with  surprise  by  ihoisc  who  have  visittd  that  part  of 
the  world  for  the  firH  tim*".  This  great  clejinieas  continues 
to  the  llaltaiiia  Bank  and  Islniidii.  It  might  also  be  shown 
that  three  miles  per  lioitr  is  an  overestimate  of  the  mean  an- 
nual velocity  of  the  Gulf  Stream. 

The  mouth  of  the  Ganges  will  alTord  us  an  example  of  the 
power  of  river*  to  foix'c  fdrwiird  ddLi\  wlicrt:  no  violent  cur- 
rents run  across  iheir  cmbuuchurk-i,  and  where  the  body  of 
water,  lurticularly  during  treshets,  is  very  considerable,  even 
when  such  rivers  are  opposed  to  considerable  tides.  Major 
ItcnncI  described  this  delui  in  ITBl,  so  that  probably,  »i»cc 
bis  account  was  written,  very  material  changes  hurc  been 
rScctcd;  yi-t  as  all  thete  changes  arc  likely  to  have  been  mode 
in  the  same  manner,  Major  Ucnnei's  description  will  always 
be  valuable,  lui  :diowing  the  mode  in  which  they  have  been 
carried  on.  The  delta  (fflbe  (ianges  commences  about  two 
hundred  and  twenty  miles  from  tnc  sea  in  u  direct  line ;  or 
nearly  three  hundred,  if  the  distance  be  reckoned  along  the 
windings  of  tlic  river.  'I'hc  Ganges  niak»  fre()iieiit  windings, 
like  many  otlier  rirer^  mid  thus  considerable  change.^  of  ib 
bed  take  place,  the  uppoaiui;  bends  cutting  throu^rh  ilie  isthmus 
between  ihi^m.  as  in  tJie  MissLvvippi.  During  the  eleven  years 
which  Major  Hennel  remained  in  India,  llie  head  of  the  Jcl- 
linghy  river  was  gradually  removed  thrce><jiiarters  of  a  mile 
fuithcr  down.  He  also  states,  that  "Uiac  are  not  wantiiig 
instanca  of  n  toul  change  of  course  in  sonic  of  the  Bengm 
river*.  The  Cosa  (cfjual  to  the  Rhine)  once  ran  by  Furneah, 
and  joined  the  Ganges  opposite  Unjeoal.  Its  junction  is  now 
nearly  forty-five  miles  higher  up.  Gour,  the  ancient  capital 
of  Bengal,  once  stood  on  tbe  Ganges."  It  seems  probable 
Uiat  Uic  Ganges  once  ran  in  the  lino  now  occupied  by  the  Uk«» 
and  morasses  between  Natlorc  and  JoJIierf^uugc*. 

•  Rcnncl,  PhiL  Truu.  1781. 


Ddivtrii  of  Delritm  into  the  Sea. 


75 


This  delu  is  oonsUntly  on  tbe  iocreasc  Tlte  atianb^  of 
detritus  niunt  bt:  abundant,  for  tbe  tea  into  which  it  is  borne 
U  by  no  means  shallow,  tbe  depths  being  oonsklenble.  Tbe 
amount  of  detritus  htld  in  mechanical  suspenAion  by  the 
Ganges  han,  bowcvvr,  bocfi  grvnllv  cxfiggeratcd ;  for  instecd 
of  being  rcjuul  In  one  fbiirili  of  llii:  volume  of  water  dLscfaargedf 
as  wiu  su]i;)OM:d  Uy  Major  Kennel,  it  apiiean  thai  S^  per  cenu 
is  the  utmost  Uiat  can  be  aJloweiJ.*  The  inual  diecks  arc 
prmluced  by  the  tide,  but  during  tlie  freshels  tlte  «bb  and 
flow  are  little  felt,  except  near  the  ica.  During  these  time*, 
therefore,  tlic  ndvancu  of  the  delta  is  most  considerable,  the 
qoantity  of  trH^^pclrtcd  dclriliis  being  then  grentcst,  and  th« 
rc*i3lai>Ct;  of  ll)v  xeu  at  iu  niiiiimuni.  Thu  .sea  may  ravage  the 
iwur  bmds,  and  ajiparently  remove  tlicni  tor  a  time ;  but  cven- 
tuallj  they  mu;it  gain,  even  from  the  accumulative  power  oT 
the  breakers  themselves,  which  also  equalize  the  depths,  by 
conTeyingthu  dctriUutoa  >hort  distance :  thus  rendering  the 
$en  mure  slmUow,  and  coDieqtittDtly  more  easily  filled  up  by 
river-borne  detritus. 

Coarse  uravcl  transported  by  the  Ganges  doe&  not  approach 
llie  sea  williin  four  bundretl  miles  and  consequently  does  not 
occur  within  one  hundred  .-irid  eighty  mdcs  «l  the  commence- 
mcnt  of  the  delta;  therefore  it  would  appear  that  during  the 
preteot  order  of  things  the  Ganges  hus  iiut  transported  coarse 
ffrav«l  into  the  »va  at  lU  prncnt  relative  level.  A  great  por- 
iKin  of  the  periodical  iniiiidatii>n»,  represented  as  n owing  on 
the  level  lands  at  the  rale  of  half  a  uiile  per  hour,  hax  been 
attributed  to  the  ruins  which  tiill  on  the  low  lands  of  India, 
■i  it  has  a  tilnckish  tint,  froui  being  long  almost  stagnant 
aokODg  vegetables  of  different  kinds,  vjmall  obxtaclcit  accu- 
mulate) lu  might  be  ex]>eetcd,  very  coniiderable  hankit  and 
idaiHJs;  a  large  tree  arrested  in  its  pixigress  downwards,  or 
cveo  a  sunken  boat,  being  sufficient  for  the  puipose.  As  these 
iblsitda  are  quickly  formed,  so  arc  they  easily  swrept  away  by 
any  change  in  the  mighty  current. 

At  the  juoctiou  of  the  Ganges  and  Ilurnunpootcr  below 
l.uckipoor,  there  ia  a  large  gull  iti  which  ibe  water  is  xcarcclv 
tirackisJi,  even  at  the  extremity  of  tlte  islands,  same  of  uhicn 
are  described  by  Major  Ueniiel  as  equalling  tbe  Isle  of 
Wight  in  size  and  fertility.  The  sea  is  represented  as  per- 
feclly  fresh  to  the  distance  of  several  Imgucs  froui  this  pact 
during  tbe  rainy  season. 

*  Gleaoiagt  of  Scimct,  vol.  iii.  p.  IM ;  CalciUtn  IS31.  On  ihc  other 
bmdi  ll  apjican  thai  tUn  average  (lisclint](«  of  wnlcr  ftcm  t)is  Gmgn  u 
nuach  ifrDaur  thwi  wu  eHimiUcd  by  Mi^or  Rcimcl,  beting  about  iOU,000 
oabk  KM  per  scoraiL— iWL 


7G  Delivm/  ofDelritiu  itUo  t/ir  Stra. 

It  will  be  seen  that  deltas  not  only  occur  in  sitiistions  where 
there  is  neither  tide  nor  coneidcrablc  currc^it  to  jirevent  a 
crcnt  nccum Illation  of  new  land,  »  at  the  etnlwuchiirrs  ofthc 
Nilv  fliid  Ho,  hut  also  where  the  tidesi  are  small  (Mi«ti!i«ippi)y 
and  even  where  they  are  considerable  (Ganges).  The  deltas 
thus  prcMJuced  are  no  doubt  large,  and  tlic  amonnt  of  aoimal 
and  vegetable  matter  which  they  may  entomb  very  consider- 
able; but  we  mu«t  not  be  led  away  by  meiisu  rem  cuts  and 
coinpiiriionK  with  the  lengtl),  breadth,  or  superfieiex  ofdistricts 
with  wliicli  we  may  be  familiar,  and  which  we  may,  from 
habit,  consider  important.  They  should  be  regarded  with 
reference  to  their  relative  importance  as  portions  of  dry  land, 
when  it  will  be  seen  that  tlicy  do  not  expose  so  considerables 
surface  as  mifjlit  iit  first  be  supposed.  The  niicmcntiition  of 
delto.t  will  corroKjioml  with  itiu  detritus  carried  torwitrd  to  tlie 
cnibcHidiures  of  rivers;  nnd  it  will  be  obvious  that  the  facility 
of  the  transport  will  depend,  all  other  circumstances  being  the 
same,  on  the  length  and  fall  of  the  channel.  Now  the  course 
will  be  shortest  and  tlic  declivity  f^rentcst  at  the  commence- 
ment of  the  delta,  snil  therefore  it  mif^lit  be  concluded  that 
dellajt  would  accumulate  heavier  niateriuU,  nnd  increaic  most 
rapidly  at  the  first  periods  of  iheir  formation,  and  that  this 
increase  would  gradually  diniinisii  as  the  fall  of  the  rifer 
channel  became  less,  and  il^i  length  increased ;  without  reckon- 
ing on  the  innumerable  checks  given  to  the  stream  by  the  in- 
creasing divisions  in  the  delta.  It  may  nUo  be  ^'tipposcd  that 
the  dclrims  from  the  high  lantis  would  hetiHuc  gniiliinlly  less, 
from  the  eijtialization  ol  levels,  and  (he  fewL-r  n.iperilicK  that 
meteoric  agents  have  to  act  on.  Should  these  remarks,  made 
under  the  supjiosition  of  the  non-interference  of  maji,  be 
correct,  it  will  follow  that  the  incre.tse  of  deltas  would  gradu- 
ally diminish  if  these  were  the  only  circimistancm  which 
regulated  them.  But  it  must  Ite  athtiitted  that  heavy  rains, 
more  {Ktrucularly  in  tropical  countries,  would  tend  lo  cut  up 
and  destroy  the  delta  itself,  (still  accumulating  at  its  highett 
parts,)  and  force  the  detritus  into  the  sea.  The  dense  aquatic 
vegetation,  common  at  the  extremities  of  deltas,  would  render 
this  transport  difltcult,  yet  still  some  detritus  would  escape. 
The  amount  of  such  mlditio>i»  to  tlic  outskirts  of  the  new 
land  would  not,  perhaps,  be  cnniideruble,  but  it  would  rorri>- 
snond  wiili  the  size  of  the  delta,  a-id  consequently  the  hirgcr 
tiiis  was,  the  greater  would  be  the  increase  thus  derivetl. 

Between  those  rivers,  such  as  the  Ganges,  which  obtrude 
deltas  into  tidal  seas,  and  thoae  which  have  large  open  em- 
bouchures such  as  tlic  Maraiion,  St.  Lawrence,  Tacus,  and 
Thames,  there  are  such  variations  produced  by  local  causes* 
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tliat  it  would  be  exceetlingly  difficult,  even  ir  useful,  to  classify 
tbeni.  In  the  delivery  of  uicir  detritus,  tlK:rcforc,  xuvli  rivers 
will  i^iher  produce  deltas  or  ctLuBrics  at  tiieir  embouchure*, 
as  they  either  partnkc  of  llie  churaclera  uf  tlie  Gauges  or  the 
St.  I^wrencc;  if  of  the  latter,  tlie  detritus  will  be  dealt  with 
accoiding  to  the  mode  of  depoiiic  or  transport  in  estuaries. 

Action  <^tht  Sea  an  Coastt. 

Breakers,  or  the  waves  falling  oo  sea  beaches  or  coosu,  are 
conliiiual  and  powerful  ugaits  ot  destruction  in  some  situationk; 
while  in  otlieri'  thvy  pile  up  bnrnura  against  thcntselvcs.  Their 
destructive  influence  if  principally  felt  when  tlie  rocks  on 
which  tliey  ure  di.schnrged  are  conipotied  of  soft  materiaU,  and 
rise  somewhat  abruptly  above  the  level  of  the  sea.  Their  pro- 
tecting influence  is  most  commonly  experienced  in  front  of 
Low  Icrcl  Kinds,  and  across  the  moutlis  of  valleys,  on  eacJi  side 
of  which  B  hnrd  rocky  point  supports  th«  ends  of  a  beach. 

He  destruction  of  cua^ts  of  e<)ual  hardnc^ts  almost  always 
bears  a  proportion  to  the  extent  of  open  sea  to  which  such 
coasts  aie  exposed,  all  other  circumstances  being  the  same. 
The  conBgurstion  of  most  coasts  will  be  seen  to  be  deter- 
mined by  the  hardnvss  of  the  rocks  composing  tJicm;  the 
iofter  strata  giving  wuy  before  the  battering  power  of  tha 
hreakert,  white  the  harder  roctut  preserve  their  places  for  a 
greater  length  of  time.  If  the  rocks  forming  a  coast  be  stra- 
tified, mucn  depends  on  (he  dip  of  the  strata  relatively  to  tlie 
breakers.  Thus,  in  manv  situations  on  the  southern  coasu 
of  Devon  and  Comnall,  the  slaty  rock>  dip  in  such  a  manner 
towards  ihc  sen,  tliat  the  waves  nave  nevei'  eflected  more  tlian 
tlic  removal  of  some  loose  superficial  nutter,  the  same  (liat 
ooTen  all  the  hills  in  the  vidnity.  In  fact,  a  skilful  engineer 
could  not  have  protected  the  coast  better  than  has  been  accom- 
plished by  the  dip  of  the  strata.  The  ilestiuctive  power  in 
other  situations  is  well  known;  and  of  this,  tlie  eastern  coast 
of  ourislaiuIpiesetiU  r.handatil[)rooli  where  very  coos idcrsble 
encroach  men  Li  of  tlie  M:a  liave  iK-en  recorded  within  the  ln|wc 
of  a  few  centuries.  The  substances  so  forced  away  by  tlte 
MUoo  of  tlie  breakers  will  be  acted  on  according  to  their 
weight,  form,  ood  solidity.  The  tides  or  currents  will  remove 
so  much  of  tiicm  as  ttiey  arc  able  to  transport,  and  the  rest 
will  reiuuin  on  thohore  within  the  immediate  influence  of  the 
breakers,  which  constantly  tend  to  grind  them  down  into 
smaller  portions,  and  fuially  into  siuid. 

In  the  destruction  of  a  clifl'or  une(|ual  tiardness,  it  not  un- 
frequcntly  happens,  that  tlic  harder  (lortions,  when  large,  sucli 
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as  many  concretions  in  sandirtones  and  marls  <^r  blocks  of  in- 
duratea  slrnu,  remain  at  tlic  base  of  tbc  cli^,  and  in  a  Kreat 

■measure  protect  it  from  the  more  powerful  effects  of  the 
breakeri,  a«  will  be  seen  in  the  annexed  figure. 

a,  a  defence  of  blocks,  derived 
from  cbe  hard  strau  by  and  the 
concretions  c. 

Among  tlie  unxtratified  rocks, 
great  variety  of  hardness  prevails, 
so  that  i)iey  freciuently  present  an 

I  uneven  front  to  the  sea,  resulting 
from  the  quicker  decomposition  and 

destruction  of  some  |>urt<  ihnii  of  others,  ^^eins  of  one  iLiib- 
stance,  or  rock,  iraversing  anolher  are  generally  of  dilTereiii 
textures  and  solidity  from   that  which  they  cut,   and   con- 

{ teriiteiitly  nothing  is  more  frequent,  on  sea  nhores,  than  to  ob* 
serve  ibem  cither  standing  out  in  rcliel'or  hollowed  into  coves. 
When  a  shingle  or  xntidy  bench,  bui  more  parlicularly  (he 
former,  is  punly  torn  up  and  held  in  temporary  niechiinicid 
suspension  by  ihe  breakers  during  a  heavy  gale,  the  action  of 
the  waves  is  very  considerable,  even  on  the  hardest  rocks,  so 
as  to  scoop  them  out  near  the  ordinary  level  of  the  sea.     In 

I  exposct)  situations,  the  hardest  rocks  are  oflcii  drilled  into 
holes  or  caverns,  from  the  force  of  the  broken  wa»e  being 
driven,  by  local  circuinxiances,  more  in  one  direction  than 
anotlicr,  or  from  the  inferior  bardness  of  tlifli^rent  jiortions  of 
the  rock.  The  most  beautiful  of  ocean  earcnis,  Fingiil's 
Cave  in  StafTa,  owes  its  existence  to  ihc  circumstance  of  tlie 
basaltic  columns  beinc  jointed  in  that  place,  while  the  general 
character  is  to  be  without  divisions  in  tlie  columns*. 

Af^r  the  ncn  has  formed  a  cavern,  the  vault  of  which  does 
not  rise  alwve  high  water,  it  sometimes  works  its  way  upwurdii 
at  the  inmost  extremity,  partly  by  means  of  the  compressed 
air  held  between  ciicli  wiive  as  it  n>lls  into  the  cave.  Of  ibis 
kind  of  ai»cni  Bosheston  Mi^rc  in  Soiiih  Wales  isan  example 
on  tlic  large  scale.  It  is  formed  tliroiigb  strata  of  carboni- 
ferous limestone,  and  the  noise  caused  by  the  blast  of  com- 
pressed air  and  sea  water  upwards  is  heard  at  a  considerable 
disuncc. 

The  protecting  influence  of  breakers  is  shown  in  long  lines 
of  shingle  and  sandv  lieaclics,  which  often  defend  low  siid 
marshy  land,  particularly  at  the  mouUis  of  valleys,  from  the 
(lealructire  power  of  the  sea. 


'  MacCuDoch,  WtMcni  IilandioTScoiIuKl. 
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ShingU  Btachct. 

\a  the  cftic  of  thiDf^le  befiches,  it  will  bs  obeorred,  that 

I  during  a  bca%-T  giilc  cvcrv  breaker  is  mor«  or  less  chsi^vd 

'  with  ihc  mslcriiUs  composing  ihe  beacti ;  tbc  shingles  are 

fbrcetl  forwartl  lu  fiu-  as  tliv  broken  wove  ctin  reach)  und  in 

their  shock  a^In^t  the  beach  drive  olliera  beforv  thmi  that 

were  not  held  in  tnonienlar;  mechantcsl  suspension  by  ihe 

'breaker.     By  these  means,  and  particularly  at  the  ffreale^t 

bdght  of  the  tide,  the  shingles  arc  urujccicd  on  tl>c  land 

beyond  the  reach  of  retiring  wa*cs.     Heavy  gale*  and  high 

tides  coii)bini-ii  Mrcin  to  prcHlun:  ttie  highest  bMch««;  they  do 

I  indeed  »oaietinie:i  cau»e  breaches  in  the  rampart  diey  have 

[xaised  againu  themselves,  but  they  (|uickly  repair  them.   The 

I  sreat  accumulation  of  beach  upon  the  land  being  eflecied  at 

l£igh  water,  the  ebb  tide,  it  is  clear,  caniiol  deprive  tJic  land 

[wwfaat  it  has  gained.     In  nioileratf  weatlier,  and  <liiring  neap 

itidei,  TArioux  little  lineit  of  b«ich  ure  formed,  which  are  swept 

ray  by  a  heavy  gale;  and  when  these  little  beaches  are  so 

obliterated,  it  mieht  be  supposed,  by  a  cn^iml  observei',  that 

the  sea  was  diminishing  the  beach;  but  attention  will  show 

that  ll»c  shingles  of  tlie  lines,  so  ap))arently  swept  away,  are 

litit  accutnnliitcd  elscwherv.     'i'heM:  remarks  do  not  apidv  to 

•itiHtion.s  where  the  sea,  during  gnle*,  has  access  to  cIiCh  or 

Eiers,  from  wltence  there  might  be  a  retiring  wave  carrying  all 
etbre  it ;  but  to  such  situations — ai>d  they  are  abutidniit— 
where  the  breakers  meet  with  no  rcbiscince  of  thai  kind,  ami 
strike  nothing  but  the  more  or  less  u>cltm.-d  plniii:  of  a  shingle 
beach.  Even  in  coses  where  the  wavesi  in  heavy  gales  nnd 
h^h  tides  do  reach  clifTs,  and  for  the  tiine  remove  shingle 
beaches,  it  is  curious  to  3«e  how  soon  these  latter  ore  restored, 
iwben  tb«  weather  moderates,  and  when  the  breakers,  in  con- 
'leqDenoe  of  a  diminished  prajeciiiig  force,  cense  to  recoil  from 
tfaccUffUhimL 

Shingle  beaches  travel  in  the  direction  of  tlte  prevalent 
wiod^  or  those  which  produce  the  greatest  breakers  :  of  this 
there  are  abundant  examples  on  our  own  southern  coast, 
where  the  prevalent  winds  being  W.  or  S.W.,  tlic  beaches 
travel  eastward  until  arrested  by  some  projecting  land,  when 
the  sea  fotrns  a  barrier  against  itself,  and  not  tinfreiiuently 
leaves  •  space  between  it  and  die  clitl  which  it  formerly  cut : 
diis  apace,  under  favourable  circiimstojiccs,  is  covered  by  ve- 
getation, suited  to  such  a  situation,  even  the  cliff  being  some- 
times studded  with  sea-side  plants,  when  they  can  find  root. 
Works  are  sometime*  constructed  to  arrest  lieaches,  eidier  to 
protect  Und  behind  or  to  prevent  their  passage  round  pier 
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The  above  oxiiibits  a  section  of  the  beach  nnd  lake. — a,  the 
scfl  whicti  throws  up  the  beach  b:  c,  the  fresh-waier  lake  be- 
hind tile  bench:  tt,  «(.-ver!il  feet  in  de{>lh  of  pieces  of  slate  snd 
sand  dcrivwl  IVom  the  sUtt- rocks  r. 

.  This  dingraro  ihow*  that  the  te»  could  not  hnru  nvtcd  upon 
ihe  hill  d  e  &ince  th«  nccumulation  of  the  loose  subKtaitece  d, 
which  it  would  have  instantly  removed. 

The  great  size  of  rock  fragments  moved  by  the  action  of 
the  brealccrs  attests  their  power.  During  heavy  gules,  blocks 
of  many  tons  in  weight  linvo  been  forced  from  llieir  places; 
utd  othcff^  even  siiunrcd  snd  bolted  to^cllier  in  the  form  of 
piers  and  jetties,  hnve  liecn  torn  tuuniler  by  tlie  hotlcring 
power  of  ihe  waves.  During  the  gale  of  November  1SS4, 
which  ravaged  a  considerable  part  of  (be  southern  onut  of 
England,  a  square  block,  from  a  Ion  and  a  half  to  two  tonit  iii 
weight,  strongly  trcnnilod  down,  was  torn  away  from  a  jetty 
at  Lyme  Kegis,  and  tossed  upwards  by  the  force  of  a  breaker. 
Mr.  Harris  of  Plymouth,  informs  me  that,  during  the  same 
severe  gale*,  and  nt  the  coinmeiitcment  of  1829,  blocks  of 
limestone  and  granite,  from  2  to  5  tons  in  weight  were  washed 
about  on  the  Hrenkuatei'  like  pebbirs ;  about  300  tons,  in 
block*  of  xlici-c  tliinensiutiii,  Iwing  carried  a  distance  of  800 
feet,  and  up  the  inclined  plane  of  Ihe  breakwater.  These 
blocks  were  thrown  over  on  the  other  side,  where  they  re- 
mained, tkfttr  the  gale,  scattered  in  various  directions.  A 
block  of  limestone,  weighing  7  tuns,  was  washed  round  the 
western  extremity  of  the  Breukwnter,  nnd  carried  150  leet. 
Two  or  three  blocks  of  this  size  were  washed  about.  At  the 
Pier  in  Bovt^y  Sn»d  Hny,  on  the  east  side  of  Plymouth  Sound, 
a  piece  otmn^mry  may  be  now  seen,  which  wan  washed  back 
about  10  feel,  being,  at  the  time  it  was  struck,  16  feet  above 
the  level  of  an  lB>feet  spring  tide.  This  piece  of  masonry 
weighs  about  T  tons,  and  consists  of  a  few  blocks  of  limestone 
cemented  together  and  covered  by  n  large  block  of  granite. 
The  mass  was  dovetailed  into,  nnd  fonnetl  part  of,  a  parapet 
lacing  the  seu. 

,  At  tbc  Scilly  Islands  the  blocks  of  granite  that  fall  from  the 
Ivliffi  an:  ground  by  xtlriiion  into  grntt  bouldei's,  which  iK-ronte 
the  xport  4>f  the  heavy  Atlantic  seas  in  tempestuons  weather. 
I T  The  eftect  produced  by  a  heavy  sea  must  depend  coniider- 
[ijkUy  on  the  form  trf  the  uhock  on  which  the  sea  acts.  Thits, 
f-ttMM  fi%nt  would  present  ihe  grr-atesl  resistance  to  the  ^lock, 
nnd  thv  nam  so  sinick  m-ould  have  a  tendency  to  be  mote 
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easily  tnov«]  thiin  a  irtunckd  mass,  if  it  were  not  that  tb«  re- 
sistaDce  to  removal  ofTcned  at  its  base,  is  wry  considerably 
greater  than  in  a  rounded  moxa. 

The  wedging  power  of  ilie  breAk«»  is  also  very  conntJer- 
^le  where  heavy  blocks  of  dilficult  removal  sre  mixed  with 
smaller  stones  easily  tran»ported.  A  beach  of  this  nalore 
MMnclimcs  acquires  much  soliditVi  as  the  stnnllcr  pieces  ara 
often  forced  umoiig  the  larger  so  tightly  as  to  reauirc  very 
great  force,  and  cren  fracture,  before  they  can  lie  taiccn  out. 

It  would  ap|>c«r  tlial,  tiiough  »hiiigle  beaches,  or  those 
composed  partly  of  pebbles  an<i  partly  of  larger  niosstrs,  may 
be  moved  in  the  direction  of  the  preJoniinniing  and  heaviest 
breakers,  we  have  no  evidence  of  their  being  transported 
outwards,  or  into  the  depths  of  the  ocean,  but  that,  on  tha 
eontrary,  tlic  waves  of  the  sea  strive  to  throw  tlicm  upon  the 
land;  and  this,  iwt  only  in  tite  case  of  substances  derived  from 
the  land,  but  also  in  iluit  of  corol-t,  sliells,  and  mnrine  plants 
which  have  been  produced  in  tlie  sea  itself.  In  tropical 
cooDtries  it  is  found  that  many  coral  reefs  and  islands  are 
defended  on  their  windward  sides  bv  beaches  of  coral  shingles, 
and  even  large  fraf;mcnls  of  coral.  Licut.-Co).  Hamilton 
ijiniih  informs  mc,  that,  during  a  hurricane  which  he  witnessed 
at  Curucoa  in  September  1807.  large  pieors  of  coral  were 
torn  up  from  a  depth  often  fiithomK,  and  ihrown  on  the  bank 
uniting  Punta  Bntra  with  the  land.  Uenclies  composed 
wholly  or  entirely  of  coniniinitted  marine  shdU  are  not  un- 
common, and  will  be  noticed  in  ih*^  sequel. 

The  seaward  front  of  ronsC  shingle  beaches,  particularly 
when  they  defend  tracts  of  flat  country,  is  bounded  by  a  line 
along  the  edge  of  the  bench ;  above  this  line  tlw  beacn  gene- 
rally makes  a  considerable  angle  with  the  sands,  in  cases  of 
sandy  flats.  In  cases  where  tchirtglc  beaches  are  not  entirely 
quitud  by  the  tide,  sAndy,  shelly,  or  very  fine  gravel  souncU 

Xore  commonly  obtained  at  u  short  distance  from  tlie  sliore, 
s  the  bottom  be  rotky.  It  would  appear  that,  if  the 
iveseot  continents  or  islands  wore  elevated  above,  or  depressed 
miwalh,  the  piewnt  ocean^lcvcl,  shin}(ie  benches  would  be 
iband  to  fringe  the  land,  but  not  to  extend  far  seaward*. 

•  W«  tbonld  be  eateAil,  when  w«  «btain  nhinslci  in  vnrioui  ■oundiojc*. 
ID  conndct  tb«l  the  probability  it  u  great  of  titiuing  pebbtm  nt  the  boltmn 
of  die  ■««  uon  ihedtjlsnd;  and  ihM  their  prrwnccibrri'.ia  iiu  prwrthat 
ihcjr  have  bMU  tnaiportMl  bf  fxj*riii^  ciirrcnu,  unU»  it  can  b*  ulinwn  ibat 
tfa*  wlocitjr  of  tk«  «smui^  current  u  miftidmc  to  trantpart  luch  detritiii,  and 
Uwi  iku  dirodion  oJ  the  current  i*  that  which  wtnild  carry  the  frajtmctitj  rnon 
tbc  kanim  place  of  ihr  patient  rock.  ^Vitbuiit  altenliua  to  tlilii  circunitiaac(!. 
itBUsht  be  nippo««il  lliBt  (Im  small  ihinglri,  eovrrine  th«  bottom  of  tbc 
MvlydknFverMbanbeA'lht  nartb-WMtcoailof  Iretuid,  were  carri'd  lh«re 
by  tlw  pn*tetmrTttiti,wheiit1>rviirc<|utteiii  likely  to  have  hetn  oihtrwiie 


M 
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Samt(/  BfacfifS. 

-   The  oUscrrnlioiK  made  respcctitifj  shingle  beaches  applyt 
in  a  greril  Divaxiirc,  lo  those  composed  of  ssnd.     The  Uknd  k 
derived  citlicr  thmi  the  diliitut  bornt  down  by  rivprs,  from 
the  attritiDii  of  »:it-ihore  ^hillglcs  nguitint  each  other,  or  im- 
mediately from  the  saiul  hikI  .laiid.MoiiMi  of  the  hiud.     Th£ 
breakers  have  the  same  tendency  to  force  ^antl  upon  the  land, 
OS  was  observed  in  the  case  of  shingles ;    but,  being  so  much 
lighter  tliun  the  Inttcr,  sand  can  be  transported  by  coast  tides 
.  cr  current^   whote  velocity   would  be  insufficient  to  move 
tttingtes.     On  the  other  hnnd,  however,  smaller  f<irc««  and 
fiioclies  of  tvater  can  throw  siitu]  oti  the  shore.      The  spmy 
[that  could  not  transport  ii  pebbli-  can  curry  sund,  and  thus 
this  substance  can  be,  antl  is,  conveyed  far  beyom)  situntiuns 
where  the  reflux  of  a  wave  can  be  felt.  When  the  tide  is  low, 
or  the  sen  less  ttgitstcd,  sand,  dried  by  the  sun  or  winils  is 
trnnsportrd    hy   ihe  Utter  lo  grent  distnnces  so  thnl  whole 
districts  of  once  fertile  land  Itiive  been  overwhelmed  bv  il. 

Such  transported  sand,  when  sullicient  to  fortn  bills,  is 
known  by  the  name  of  tiunrs,  more  or  less  common  behind 
tandy  shores  or  beaches  over  ihe  globe.  A  striking  example 
of  die  progress  of  such  driUcd  sand  inland,  is  to  be  found  in 
the  Bay  of^Biscav,  on  the  eastern  shore  of  which  the  sands 
have  ovcrwlielmcd  and  are  cuiitiiiuing  lo  cover  large  tracts  of 
country.  Cuvicr  stales  the  advance  of  lliese  dunes  as  per- 
fectly irreviMible,  forcing  lakes  of  fresh  water  before  them, 
'  ilerivetl  from  tlie  minx  which  cunnot  find  a  piutuge  into  the 
4ea.  Forests,  cultlvitied  lands,  and  houses  disappear  beneath 
them.  Many  villa^jes  noticed  in  the  middle  ages  have  been 
covered,  and  in  the  department  of  llie  Lnndes  alone,  ten  arc 
now  ihrciilencd  with  dcstrucllon.  ■'  One  of  these  villages, 
^ainetl  Mimi!«iiu,  has  been  striving  for  menty  years  againkl 
them;  nnd  one  >and-hill,  more  thiin  sixty  feet  high,  inny  l»e 
'  said  to  be  seen  iidvuncing.  In  I  BO'2,  the  lakes  iiiva<lcd  five 
line  farms  belonging  to  fjuInL  JuHen;  they  have  long  since 
covered  a  Roman  causeway  which  led  from  Bourdeanx  to 
Bayonnc,  and  winch  was  seen,  about  forty  years  since,  when 
llic  waters  were  low.  The  Adour,  which  was  once  known  to 
flow  by  Vieiix  Houcsut,  and  fall  into  the  sea  nt  Cap  Breton, 
.  -U  now  turned  uitidc  more  than  a  thousand  toises  *." 


it  tilt)*  arc  noi  now  tolltilBbDultQinyexlPnt.  i»evid«itftom 

tSiA  othrt  marine  produclionii  tttached  »  wni*  of  them  broii^l 

Viilnl,  during  liit  sumy,  by  ih«  annlni*  of  ittt  sonnding 


['Up  by  rM])Uin 
'•1p«iI. 

•  ChvicT,  Di*.  lur  leu  Rfv.  du  Globe 
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M.  BrcnK>riti«r  calculntc^l  t)int  tlivse  dune*  advance  nl  the 
rate  of  sixty,  and  even  xevr-nly^twn,  fret  per  niiDum. 

Uoder  Ikvourable  circuniMtaiicYx,  yaud*,  transported  from  a 
bench  into  the  interior,  become  consoliduted  :  of  this  a  good 
example  is  found  on  the  north  coa^t  of  C-oinwall,  wlicre  the 
matter  thrown  up  is  formed  from  oomniinutvd  scn-sh<:11s  and 
tlic  conxo  tilt  lit  ion  U  principnlly  effected  by  mcuns  of  oxi»le  of 
iron.  From  ilic  drift  hiivjnf;  tnken  pince  ut  diflerenl  limes, 
this  recent  calcareous  siinditone  ix  stratified,  wiihoccauionRlly 
intcriKMed  vej^table  remains.  Houses  have  been  overwhelroed, 
sod  buman  remaits  entombed  where  churchyards  hai^c  ex- 
isted. Mr.  Came  describes  a  pot  of  old  coins  duj:;  out  of  it. 
The  induration  of  tliis  rock  i^  bo  considerable,  thnt  holes  are 
drilled  in  it  ut  New  Kay,  for  the  purpose  of  seeiiriiif;  vessels 
til  the  cJiff.  It  i:t  also  iiw»l  for  architectural  purposes,  and 
according;  to  Dr.  Paris  the  church  of  Cntiuock  is  built  with 
iL  The  same  author  states  ihiit  the  hi);h  etills  of  this  recent 
rock,  which  exund  several  miles  in  Fistrel  Bay,  are  occa- 
sionally intersected  with  veins  uf  breccia.  *'  In  Lhe  cavities, 
calcareous  stalactites  of  rude  appcavsuce,  opaque,  hiuJ  of  a 

Srny  colour,  h.ing  Mispcnik-d."      "  Tlic  beach  is  cwvi-red  with 
i>joiiited  IraguteiiLi,  which  have  been  iletnclied  from  the  cliiT 
above,  many  of  nhich  weigh  two  or  lliree  tons*." 

Indurated  dunes  occur  in  vatious  pnrU  of  lh«  world:  they 
have  been  noticed  by  Peron  in  New  Hulland ;  and  the  rock 
in  which  the  human  remains  of  OuadaloujM  have  been  found 
would  appear  to  be  similar.  These  latter  are  discovercil  at 
the  Port  du  Moule,  in  nn  indurated  bench  con)posed  of  com- 
miauted  sitells  and  corals.  The  specimen  in  the  Hritisli 
Museum  is  Ibrmed  of  coral  and  small  pieces  of  compact  lime- 
stone, and  in  it  Mr.  K(>Dig  ha!>  observed  Mtllepora  mhuacra, 
madrepores,  and  shells  referred  to  Helix  actUa  and  Turlm 
Pica,  Accordina  to  Cnvier,  the  specimen  in  the  Jnrdin  du 
Koi,  at  Paris  cxliibils  a  ganf^uc  of  iravcrtin  contauiing  shells 

*  Psrii,  (iecL  Tnwi.  of  Comonll.  Not  onty  nniU  but  ihin|;le  bcof  hta 
are  toiuMkiK*  biiluntvd. — CBpIoin  Beaufort  dncribn  ■  ulaiu  Hvcml  mil(<« 
la  bnctbw  ntw  Srllnly,  cmut  of  KttrsEntuiiii,  as  bouniled  bf  a  gravel  Ix-acli, 
wkkkaas  booan*  roniA)idal*il  IVom  thr  lop  nf  tlio  cmt  lo  tnmr  diaUiico 
mitt  the  *ca ;  tlio  contn! Illation  c)rb-iidiiij[  ta  the  depth  of  fmni  onr  lo  twn 
fcH,  aad  b«iog  gcnirmlly  corned  with  Iuok  und  uiid  ciavel,  to  ilial  it  n 
Bol  ndv  obMiTVM.  I'hv  p'  liblci  arc  i-t'inTtilcd  b)*  a  ciJ('nr<<i)iiii  paata,  and 
ilia  vboK  t«  *a  hanl.  (Imi  »  Wnv  "  iiivK  fivi|i]i'iiily  frni'inMii  ctgo  the 
■■■II  pcbUu  than  diilodjcra  Ihi'iu  trtwi  their  bed."  Other  bcachci  et  Iho 
uke  kind,  but  on  a  tmnliv  r  icolc,  wrrc  ('burrTcd  on  other  pnrti  oC  (lie  coaaCa 
ef  Atia  Mil^ur  and  ut'  Grciir.  Kucky  Icden  of  n  liiiuUr  [latuTf  acciu  to 
ih»  vniwHrd  nf  Stdl',  imrllj-  aboi  e  noA  ]>siVy  uii<l»r  ifio  nalcf.  Thuy  cun- 
tiia  hmkcn  tifpn.  ihrtli.  hiu  nt  wnod,  and  olhcr  rtibhiah.  Thcv  w  very 
Iwrd,  «iid  are  crmentrd  bv  cnlcnri-oiii  mnncr.  probnbly  derived  from  hbic 
cajcarcoiat  «i*t«  in  the  riciuil)-. — Beatifgil'*  KuiU9ani«,  pp.  163  uid  18&. 


1«B. 
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MiDcl  (Iriris,  tvhicli  often  contain  scums  ol'  v^etable  matter  ilmi 
have  l>c«n  succvRsiTcly  covered  up,  and  of  which  sections  are 
aDurdcd*.  The  action  of  (ho  waves  round  coasts  tends  to 
dtstnrb  tlic  bottom  nt  certain  cirpihs,  and  to  move  the  shells, 
sands,  and'olher  «tibstanccfi,  of  which  this  boliom  is  com- 
pu)«d,  towar<Ii  ilic  Iiuul.  The  exuct  dt-plh  to  which  lite  mov- 
ing actum  of  waves  extends,  Kcem.t  never  \a  have  been  verj- 
•ccurateW  eatiinated ;    indeed,    when  we  consider  that  the 

Cer  of  the  wave  is  eoniinuallv  vdrying,  such  an  estimate 
lines  exceedingly  difiicull.  Ninety  leel,  or  fifteen  fathoms, 
has  been  somclimcs  considered  as  (lie  limit,  in  de])th,  to  whkli 
Ujis  disturbing  jrawcr  vxlemli>;  but  this  requires  con 6 rmation. 
Around  coiists  and  on  shurcK  which  do  not  much  exrecHi  ten 
UT  twflve  litthom.i,  the  aclioii  of  the  unvex  it  very  ii|>i)arent  in 
tile  discoloriition  of  ihe  water  during  heavy  gale*.  This  tur- 
bid character  of  the  sea  is  due  lo  the  moving  power  of  the 
wavcii  on  the  botlom,  and  becomes  more  marked  as  the  water 
becomes  more  shallow,  either  in  approaching  the  land  or  over 
shoals.  The  tinnsportuis  |K)wer  ol  the  wuvus  will  tliervrorx;  be 
in  pniporlinn  to  the  depln  of  water  beneath  them,  the  trans- 
port being  f;reaiest  in  the  sliiillowest  places.  The  waves  will 
tend  to  throw  substances  on  coasts,  because  the  off-shore  wind 
produces  smaller  waves  than  (he  wind  blowinj;  u|M>n  the  land. 
On  shoals  distant  from  the  land,  Ihc  effect  will  be  somewhat 
difierent,  and  the  piling  or  propelling  power  will  be  greatest 
on  the  side  of  the  prevalent  or  more  violent  winds.  8hoals 
will  be  also  liable  to  shifi,  as  the  turbid  waters  on  ihc  crown 
of  a  shoal  will  Ijc  forcol  over  on  the  h-e  side.  Accordingly, 
we  do  Hnd  that  shoidt  >liifi,  more  |Mirticularly  when  near  tlic 
surface,  unleKx  l}i«re  he  an  equal  counteracting  effect  in  a  cur- 
rent or  tide.  We  may,  in  same  measure,  learn  the  effects  of 
wave«  nt  different  depths,  from  the  form  of  the  outer  talus  of 
the  Digue,  or  Breakwater,  at  Cherbourg,  where  they  hare, 
to  a  certain  extent,  arranged   the  stones  Ibur-fiftht  nf  which 

■  Not  only  arc  land-liiUt  tlirawn  ii|i  hy  tlir  »va,  but  alwi  by  Uic  warn  of 
•xtelitivc  fri'ih-wutiT  Iskt".  Dr.  lii^xliv  (Joiiriinl  uf  Scirncc,  vol.  »viH.) 
aiid  Cn|it.  lUvtiiilit  (TrHri'.  of  Lit.  and  fliti.  Sue.  or  Quebec,  trol-  i.)  both 
reRiH/k  the  beach™  throHn  up  in  tiie  bayi  of  Lake  Huperior.  'llic  ktur 
author  notic«  lunic  ciiriuiii  liiivt  <if  aiicli-iit  bruclii-i  riiiii^  orii;  above  the 
other,  likr  \\tr  wall  ol'  »ii  itinijliithcDiti-,  in  vnll.-jn  n[  kuiiiv  <liatauc«  tmm 
llic  ahutFi  or  ihr  prrii«iii  Inkc,  aii4  hence  iiifcn  ihut  tiio  bvd  oi  l^aka  Su- 
erior  liii*  (■llrii.  Kmilar  bcuchc*  are  obietvxbU  on  other  lokei  of  Norlli 
tneft.  CJipl.  Buyfii'U  nuticrcd  bl-vod  riiljcrs  at  ■briiglc.  rising  ubuve  eadi 
v,  near  C^buri  Ilcsil.  Liikv  llurun  i  th(i  bi^btst  wuk  ovi-rgroun  wilb 

rcc  lin;  ilie  svcuTid  Imd  biiihca  or  imnllrr  tm-n  nf  ihpinmc  kimli  llie 
1,  ibnib^  anil  fliinen. ;  ihe  foiiilb.  Iichen>  and  mcumci ;  the  ml  bi-inj; 
bin  of  vc^iiiiiiun.  Dr.  Hiftiby  ind  («p(.  Itsyfirld  al>o  cotiw  Ibe  uuid- 
Iflbthrown  up  sn  th»  »hor«  of  Lski  Superior  by  lb<  prtvailing  N.W. 
wmds. 


Sami^  lit-aekcs,  St 

are  MiiatI,  ii)  ihe  manner  Iw&l  fiUed  la  resist  iheiu^ielves.  Ac- 
curding  to  M.  Cochin,  there  ar«  four  kinds  of  (aluve^t,  &r- 
nuigeU  one  bcocath  the  otlicr.  The  upper  line  of  uiJus,  bein{; 
(itily  loudicd  by  the  higher  break  oi  th«  wares,  presents  & 
height  proportioned  to  its  base,  ns  100  is  to  185.  The  se- 
cond iinv,  coinpri].irig  the  wliote  distance  between  the  line  of 
hi^h  nnd  low  water  at  the  e<|uInoxes,  und  thus  exposed  to  the 
baiicring  power  of  the  breakers  during  tlie  whole  flood  and 
ebb,  is  consequently  the  most  inclined,  and  its  height  is  to  lis 
base  as  100  to  540.  The  third  line,  being  below  the  loweitt 
water  st  the  equinoxes,  is  only  acted  upon  during  the  lintt  of 
the  flood  or  the  last  of  tltc  ebb.  Us  height  is  to  its  base  as  100 
to  302.  The  fi)unh  line,  or  li>c  bane  of  all,  not  being  ncled 
iin  by  the  waves,  maintains  a  talus,  of  which  the  height  is  to 
the  ba^as  tOOlo  195*. 

Tlie  aetitMi  of  waves  on  coasts  is  not  only  exhibited  by  pi- 
lii^  up  detritus  in  the  direction  of  their  greatest  force  on  the 
shore,  by  which  embouchures  of  riven  are  turned  on  one  side, 
but  also  by  heaping  up  bnm,  ns  they  urv  termed,  wen  ot  their 
mouths,  rendering  their  navigation  dangerous,  nnd  in  many 
intinticei  preventing  it  altogether  ;  thouun,  behind  these  bar- 
riers, the  riter,  may  have  considerable  depth  and  brewltli. 
In  some  situations  these  bars  are  partially  dry  allow  water,  at 
others  they  arc  never  uncovered,  though  rendered  visible  by 
the  breaking  of  a  furious  surf.  To  produce  examples  would 
be  useless,  as  they  are  common  in  all  puits  of  the  world.  In 
many  ca*c*.  liie  barn  nrc  linble  lo  shift,  |>artinilarly  after  a 

Stic  of  wind,  io  thill  v<'s^el.1  are  freiiiiently  lost  by  keeping  the 
inection  of  the  old  channels :  and  it  retjuires  the  constant  at- 
tention of  pilots  to  be  aware  of  the  exact  position  of  the  new 
passages. 

When  the  rivers  arc  small,  the  force  of  the  waves  frequently 
blocks  up  their  emlxiuchuns,  siid  urtifieial  means  are  neccs- 
siiry  to  pennii  tlie  eM-npe  of  tlie  pent-uii  waters,  that  would 
otherwise  liirot  a  lake  in  the  low  counlrj-  behind.  If  the  dam 
be  a  shingle  beach,  (he  water  usually  |)crculates  through  it; 
but  if  composed  of  sand,  the  water  will  accumulate  until  its 
lercl  enables  it  to  cut  a  passage  through  the  barrier  and  e»- 

XThis  done,  the  breach  will  be  again  repaired,  and  an- 
accuinulaiion  of  water  take  place  behind,  and  so  on. 
But,  in  the  mean  time,  the  level  of  the  low  land  would  rise, 
fir»i,  by  deposition  from  the  river  waters;  and,  secondly, 
from  the  sand  blown  over  the  bank.  In  such  an  alluvial  land 
there  would  probably  be  found  remains  of  terrestrial,  fresh- 
water, and  even  marine  shells,  the  latter  worn  or  broken. 

■  Al^i.  (tc  r.ieadlmie,  torn,  vn-  p.  'tis. 
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Rivvnt  ore  Oeflecled  fcoDi  thdr  courses  into  iJie  hjm  bjr 
bcaclie^^xtt^mling  from  one  side,  and  produced  by  the  winds 
Uid  breakers  ;  both  forcing  deiritiia  before  them,  if  it  be  oom- 
poeed  of  sand  or  comminuted  shells,  while  the  tatter  8ct&  upon 
the  sliiaglcs  alone,  except  wli«ii  lij^ht  pebbles  urc  caugbt  up 
in  the  heavier  spray,  uiid  ure  tlius  driven  by  the  wind.  Ex- 
amples of  tliii  ileAcetioii  may  be  heen  in  many  situations,  atul 
tlie  harbour  uf  Slioreham,  on  our  southern  coast,  is  a  inurkcil 
one*. 

Rivers,  when  thus  deBectcd  from  Oicir  courses  by  beaches, 
generally  escape  into  the  sea  by  the  si<lcs  of  cliffs,  which  seem 
to  give  tnem  such  support  that  they  cut  cut  chunncls. 

In  tropical  countries  the  breuk«r»  commonly  throw  up  buK 
riers  agHinst  the  advance  of  the  mangrove  trees,  either  from 
a  deep  bay  or  creek,  or  at  the  mouths  of  rivers,  if  they  come 
within  their  influence,  Capt.  Tuckcy  remarks  that  *' the 
|>eninsulaof  Cb|h;  I'tidron  and  Slinrk  Point,  vrhich  forms  tbv 
south  side  of  the  c«ttinry  (of  the  Zaire),  has  been  evidently 
formed  by  the  combined  de|iositions  of  the  sea  and  river,  llic 
external  or  sea  sliore  beinj;  formed  of  ijuartzy  sand  con&titu- 
ting  a  steep  beach  ;  tlie  internal  or  river  side,  by  a  deposit  of 
mud  overgrown  by  mangroves  j  and  both  sides  of  the  river  to- 
wards its  mouth  are  of  similar  formation,  intersected  by  nti- 
merous  creeks  (nppurentlv  forming  islands),  in  whicli  the 
water  is  perfectly  (orpid. '  This  mangrove  tract  appears  to 
extend  inland,  on  botli  banks,  about  seven  or  ei^ht  miles,  and 
is  represented  as  imiwnet ruble.  Did  not  tlte  »eu  pile  up  a  bar- 
rier uguinxt  it,  and  tlius  viTuril  it  protection  from  its  own  at- 
tacks, it  would  be  de^ttroyed  t-  Similar  pl)a>noraena,  tbougti 
on  a  much  smaller  scale,  are  seen  at  the  mouths  of  the  Ilio 
Minho,  and  other  rivers  in  Jamaici.  Beaches  arc  accumu- 
lated in  front  of  mangrove  trees,  under  somewhat  similar  cir- 
cumMances,  in  tiie  same  iklaiKl,  on  thv  soulli  side  of  which, 
partknlarly  near  Albion  estate,  hikes  are  formed  on  the  inside 
of  a  shingle  bench  thrown  up  by  the  sea.  The  lake  near  Al- 
bion has  a  small  opening  in  the  protecting  bank,  permitting 
the  surplus  water  to  escape  ;  this  water  being  apparently  de- 
rived from  the  drain  of  the  mountains  behind,  and  the  splash 
of  tlie  tea  during  gules.  The  mountain  drainiigc  has  carried 
much  mud  into  the  lake,  u)M>n  wliidi  mangrove  trees  have 

■  See  G*o1ogii;»l  NotM,  iil.  1.  fij;.  2.;  mnd  I'hil.  Mng.  aiwl  .\nniili  of 
Ptiilonuphy,  N.  S.  vol.  viL  pi.  11.  Sy.  '2. 

j  Expedition  lo  the  Z«ire  or  Con^ci,  p.  8A.  This  riiiSm  nirthcr  wiinriu^ 
ihu  "  imall  iilanils  have  in  nunjr  place*  been  fonned  In-  thr  cimcnl  (of  the 
river);  and  duuliClM  iu  llie  raiuy  •eaaon.  when  the  (tieotii  ii  ■(  its  maxi- 
tnum.  ihoiir  Ulmids  niay  be  cuilnH)'  srjmnitcil  Innn  its  hunk*,  .-iiii)  the  en- 
twined TDoU  kefpinx  dis  tree*  Ingnthar,  they  will  flu*(  do«ii  the  liier,  and 
merit  the  lune  of  IbUiiix  iilands." 
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CKlvblislted  tlitfiiuelTCs.  'I'bcw  by  Ui«ir  ronu  vnUuigic  vmrious 
Hibstancen,  and  form  laiiil,  tb«  acciiinuiatiori  being  a  cucn- 
pound  of  mineral,  v^^etable  and  animal  oubntnncM*.  A  mucli 
larger  lake  of  the  same  description  U  found  under  Yallah's 
Mountnin,  the  most  projecting  part  of  the  beach  forming 
Ynllab's  Point +. 

The  baiik  called  die  Palisades  "t  the  end  nf  which  stands 
Port  Ko^al,  Jamaica,  i^eeni^  ihrown  up  by  the  nciion  of  the 
prevalent  breakers,  caused  by  the  sea  breezes,  or  win<ts  from 
ihe  east  and  south-east,  «hich  propel  the  mnterials  of  the  beach 
from  east  to  west-  This  bank  is  between  eight  and  nine  miles 
long,  of  little  elcvfttion  above  the  sea,  having  n  beach  on  the 
Msward  frunl,  with  mangrnvu  trees  on  nmny  pnrt»  <)f  the  in- 
ward  tick-.  I f  die  passage  betwix-n  the  weKteriiendoflhisbaiilc 
and  (lie  land  oiipottite  (o  it  should  be  barred  up  by  »  continua- 
tion of  the  bank,  a  large  lake  would  be  incloued,  into  which 
ihe  Rio  Cobre  would  discharge  itself.  The  mangrove  trees 
would  Bssbt  in  the  formation  uf  new  land,  in  which  a  mixture 

*iDuiiic  fresh-water,  and  icrrcBtriat  remains  might  been- 

abed. 

3ve  trees  alTord  :iiipport  to  beaches  thrown  up  by  the 

T;  and  if  such  a  beach  originated  from  a  shoal,  Uiere  is  al~ 
nrsfss  tendency  to  increase  land  to  leeward  by  their  agency. 
Election  being  once  afforded,  the  mangrove  trees  establi^ 
Flbemselves,  nnd  accumulate  silt,  mud,  and  drifi-rubbish  about 
their  roots,  llius,  support  is  afforded  to  the  original  bank, 
and  new  maleriuU  are  piled  upon  it  to  windward  by  the  uctioa 
of  the  breakers  tidditional  con.iolld.-aton  being  ii rod uced  by 
llie  trojiiciil  ^ea-side  ureepiirs.  Meanwhile  die  advance  to  lee- 
ward continues,  until  the  land  immediately  against  the  bench 
becoming  too  dry  for  the  support  of  the  mangrove  trees,  otbcm, 
more  suited  to  the  new  land,  establish  themselves;  and,  fuially, 
•  grove  of  cocoa-nut  trees  may  griKlually  appear {. 

Tides  and  Currents. 

The  principal  motioDa  in  tbe  watera  of  seaa  and  oceans  are 

*  fwwrtJMi  of  ibii  lake,  *■%&  Section*  and  Vinwi  illiuUBtli*  otGiti^ 
kjdamaEMmnia.  pi-  36.  As-  <>' 

t  TlsM  WBlen  vnriUjii  *  muliiuid'f  of  alUgatnn. 

I  FaraMCtioci  ofiurh  un  ttliinil  iirnr  Jamnict,  Me  Section*  aiicl  View* 
illiMtnlive  of  Goalofpul  Phwiiomcnii,  pi.  3S.  tig.  i. 

ilocvding  to  U.  (IntMnuth,  the  great  band  of  nlluvinl  mutrt,  drpoMlcd 
bf  the  wa  tor  a  diitaacc  oT^OO  milm  bFlwi;i.'i]  the  Maionon  aud  UruiiotK, 
ii  iarTMM4  hy  llin  iiiniigTvvv  lirea,  wliicb,  when  lite  dvpuniu  kuII  euiitiiiiiu 
Mbwetgnl,  ailvMicp  into  (he  tholliiw  mm  unit  toaa  form  uomli.  Illerthtt, 
Tel.  u.  ISZT.)  In  this  and  limllor  casci  w  may  conuder  that,  (ram  iht 
AaBoWDCMfif'the  lea,  hegi-y  brt^ken  ennriot  irirh  ihe  mNismie  irt^t, 
and  Ihan&n  a  btach  is  doi  thrown  up  iisttitiit  (hniu 
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proiliicet]  by  tides  and  curreiiLi ;  th«  rurmcr  due  to  tlie  actwii 
L  or  the  HUH  and  moon,  tin-  latter  probably  cruhkI  by  tho  windx 
B.aiMl  the  motion  of  the  earth. 

B     The  streanifi  of  water  caused  by  tides  are  chiefly  fell  on 
BowMS  while  the  currents  prodticod  by  winds  are  moiv  or  less 
Bex)>cricncci]  over  |[i(^  whole  siirracc  of  the  ocean.     It  mu»C 
■  frequently  hapjicn  ihni  ihc  directioit  of  a  tide  and  a  current 
■being  the  sauie,  tltey  add  mutually  to  the  velocity  of  each 
letlier,  while  the  contrary  ari^s  with  opposed  courses. 
r     The  streumB  of  water  produced  In'  tides  and  currents  are 
Heologically  imjioTtanl,  as  they  may  Le  the  means  of  distribut- 
ing the  dclritus  derived  from  the  land  over  spaces  at  a  greater 
or  less  distanci^  from  the  shore;  thetr  power  of  a6ecting  this 
being  proportioned  to  their  velocity  and  depth. 

Ti>ies. 

Tlie  velocity  ofa  stream  of  tide  depends  on  the  obsiacte»  it 
encounters.  These  obstacles  generally  present  themselves  in 
the  form  of  projecling  hendlmids,  ii  gradually  diminishing 
channel,  or  n  gruup  of  inlands  aiul  xlioals.  In  the  former  case 
tlic  velocity  of  the  title  is  con^derubly  increa.ted  round  iheop- 
posuig  cajies,  gradually  diminishing  to  its  usual  rate  at  a  short 
distance  on  ^ther  side,  or  iu  the  offing.  The  English  Chao- 
net  will  present  us  with  many  examples,  more  or  less  striking, 
acoorduig  to  circumstances.  Round  the  Start  and  the  Dill  of 
Portland  the  tides  run  exceedingly  strong,  causing  dangerous 
Races  when  opposed  to  the  vinds-  But  these  considerable 
streams  of  tide  arc  merely  local ;  fijr  in  the  bayn,  ami  at  a  short 
distance  out  at  sea,  the  velocity  of  the  tide^  doe»  not  exceed 
a  mile  anil  a  half  or  two  miles  ;  while  at  the  headlaixls  above 
noticed,  it  freouently  flows  at  the  rate  of  four  or  five  miles  *■ 
Generally  spcolting,  the  increiised  velocity  of  the  tidal  stream 
roimd  capes  is  in  proportion  to  the  bwly  of  water  forced  into 
the  hays  of  which  ihcy  form  tlie  extreme  points. 

The  greatest  obstacle  oiipo^ed  to  tlie  tidal  wave  flowing  up 
the  English  Channel,  is  the  great  bight  on  the  weat  of  Cap  U 
Hague^  where  we  find  innunterable  islouds  and  rocks,  of  which 
the  principal  are  Guernscv,  Jersey,  and  Aldcmey.  Tlie 
stream  of  flood  being  completely  oppoacd  to  the  line  of  coast, 
and  pent-up  hy  the  island^i  and  rocks,  it  rises  to  a  very  consi- 
derable heiglil,  and  escapes  through  the  llace  of  Aldeniey,  be- 
iwcen  the  island  of  lh«  same  name  and  the  main  land,  witli 
a  velocity  of  seven  miles  an  hour.  It  continues  lo  run  with 
great  rapidity  round  Cap  Barfleur,  gradually  decreasing  in 

■  All  thn  miln  mcotioncd  in  ihc  fullowin);  noLcc  uf  lidci  and  curiMtl 
*n  n^^tjt'al,  uxly  being  •Qital  lu  one  dcgivr.  ^.     ^. 
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•treiiglli  until  Uie  gcf>eral  k'v«l  is  rextorrJ.  Somv  idea  may 
be  formed  of  ih«  variation  in  tlie  Clianiid  lew),  ai used  by 
litis  obstacle,  liy  tlie  ililTerences  in  the  rise  of  [i<tu  obi-crvird  be- 
tween the  luoulh  of  the  Channel  and  the  Siraiw  of  Dorer. 

The  perpendicular  rise  of  tide  on  e*ch  side  of  the  moudi  of 
the  Channel  i«  nearly  ihe  snmc,  being  tweniy-one  feet  at 

.  UshnnI,  and  Incnlv  icet  at  the  Lnml'K  End.  }n  the  great 
hiffjtil  or  bay  we»t  of  Cap  In  Haciie,  tlie  title  rises  fortj-fivfl 
feet  between  Jentey  mid  Si.  Muliws,  mid  tliiriyfivv  h;et  at 
Gtierosey.  At  Cheibuurg  this  great  elevation  of  thi;  level  is 
diminished ;  the  tide  there  risine  about  twenty-one  feet.     On 

i  the  opposite  side  of  the  Channel,  on  the  English  coast,  the 
pcrpcoiliculsr  rise  of  the  tidal  n-ave  is  cnmparaiiTcly  trifling, 

I  being  ihirlveti  feet  at  Lyme  Kegix,  Mevcii  feel  iti  Portland 
Roeu,  fifteen  feet  at  Cowes,  Hiid  eighteen  leet  at  Bendiv  Mead. 

'Therefore,  the  elevated  level  of  the  Guernsey  una  Jersey 
tnitera  prtKlucet  no  |>erceplible  etiect  un  the  EngliHli  ciw'tt  o[>- 
poMte.  Between  Beuchy  I  lead  and  Dover,  there  u  a  rise  of 
twenty-four  feet  on  the  west  of  Dungcness,  and  twenty  feel  at 
Folkestone.  On  the  opposite  coast  there  is  a  rise  of  twcntv 
feet  at  Havre,  nineteen  feet  nt  Dieppe,  and  nineteen  feet  at 
Boulogne.  The  tides  arc  twenty  Icwl  at  Uover^  uid  nineteen 
feet  at  Calais. 

The  tirihlul  Cliiiniiel  is  a  familiar  exatnple  of  a  high  rise  of 

'  tide  caused  by  n  gradually  contracted  channel,  at  iJie  end  of 
which  there  U  no  outlet.  At  St.  Ives,  Cornwall,  the  per)>cn- 
dicuhir  rise  of  the  spring  titles  is  eighteen  feci,  of  the  neap 
tides  fourteen  feet  •-  At  I'adstow  the  tide  rises  twenty-four 
feet;  at  Lundy  Island,  thirty;  at  Minehead,  diirty-iix  ;  at  King 
Road,  oenr  Bristol,  from  forty-six  to  filiy;  and  at  Clicpxtow, 
about  the  Miine. 

The  tlitference  of  level,  produced  by  obstacles  to  the  tide, 
it  rvmarltably  exhibited  on  each  sideof  tlic  isthmus  separating 
Nova  Scotiu  from  the  main  land  of  North  America.  In  the 
Hay  of  Fundy,  on  the  south  side^  the  ti<Ies  Itave  a  very  consi- 
derable rise,  amounting,  according  to  !)««  Barres,  to  »ixty  and 
Mi'enty  feet  at  the  equinoxes;  while  on  die  northern  sitlc,  in 
Bale  V  enc,  they  rise  and  fall  only  eight  feeL  The  tidal  stream 
ts  as  might  be  expected,  very  rapid  in  these  gradually  dimi- 
oishcd  cluuinel.i,  particularly  where  the  rise  and  fall  is  most 
Con'>)<lerable.  This  unusual  mpidily  ceiL^es  by  degrees  as  wo 
approach  the  mouths  of  such  diunnels,  and  arrive  at  the  more 
common  levels. 

From  the  great  diversity  in  the  line  of  coasts,  tnnnmefahlA 
modiScations  arc  eflecteif  in  tidal  streams,  causing  them  to 

•  Tlw  rft*  of  tid*  at  St.  Etc*  it  Bcaii*tiiii»i  »I»e»d  nt  invnl; -twu  A-rt. 
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flow  with  nueineiued  or  dJininislied  velocity.    As  Midi  Mreauns 
•re  only  vixible  on  coasts,  it  seem*  fair  to  infer  llial  tbc  effiicts 

Eroduced  by  tbem  do  not  extend  to  any  cormdentble  dutaocc 
eyond  the  taod. 

The  lick  ID  ttic  offing,  and  tlic  tide  along  shore,  do  not  ex- 
actly correspond,  the  flood  tide  continuing  in  the  uffine  some 
time  nhcT  tliu  ebb  )u»  conituciicecl  oil  shore;  the  ebb  tide  the 
'same.  It  hw  been  »iiiied  tlmt  "the  ]rTit>th  of  time  between 
the  cfiaiif^x  of  the  tide  on  the  shore  and  the  stream  in  t)»e 
offing,  in  in  pro^iortion  to  the  strength  of  the  ctirrent  and  the 
distance  from  the  land :  that  is,  the  stronger  the  current,  and 
die  greater  the  distance  that  the  current  is  froni  the  land,  the 
longer  it  will  run  aftor  the  dinngc  on  the  shore'." 

Among  the  smtill  ikIiiiuU  ot'lhv  Pacilic  Ucciui  the  tide  rises 
about  two  feet,  tlicre  being  itu  grrjtt  nuige  of  coiut  near  them 
to  produce  u  greater  elevation.  At  the  iidaiidsof  the  AlUotic 
Occuii  the  rise  is  greater,  being  at  the  Azores  from  six  to  aemx 
Icet;  at  Madeira,  eight  or  nine ;  among  the  Canaries  eight  or 
ten  ;  at  the  Cape  Verde  Islands,  from  four  to  six ;  at  the  Ber- 
mudas, five  or  six;  at  St.  Ht-U-mt,  three;  at  FernHiido  Ko- 
^ronho,  Kix  ;  and  at  'Frisian  du  Cnnhn,  eight  or  ten  feet. 

The  >treaiii  of  tide  alor^  a  anuit  i*  greatly  incrciued  at  tile 
time  of  full  and  new  moon,  so  that  at  sjiring  tides  iJie  current 
often  nms  at  double  the  rate  GX))erienced  at  neap  tides.  The 
tniii>|u>rtin^  iMiwcr  of  tidal  streams  is  therefore  ]K:rpetually 
changing,  indejiendent  of  the  variations  produced  by  winds 
■Upon  them. 

From  various  circumstnnccs  the  tides  of  flood  and  ebb  are 
sometimes  unequal.  Thus,  at  the  Lund's  End  the  flood  runs 
nine  hours  to  the  north,  and  the  vbb  three  to  t)te  south.  In 
the  expedition  under  Captains  Parry  and  Lyon,  it  was  ttMtnd 
tliat  ill  the  higher  nart  of  Davis's  Straits  the  flood  tide  set 
from  the  north  at  tne  rale  of  three  miles  an  hour  for  nine 
hours,  the  tide  of  ebb  making  only  three  hours. 

A  cum'nt  setting  into  the  Straits  of  Malacca,  during  pari 

'  «f  the  year,  cnuitex  the  tide  to  run  nine  hours  one  way  and 

thice  hours  the  otlier.     The  tides  are  irregular  through  tite 

StrnitN  of  Banca,  with  an  easterly  wind.     The  ebb  sets  to  the 

nortliu-ard  for  sixteen  hours,  while  the  flood  only  lasts  eight 

•  Purdy,   Atlantic  Memoir,  182!>.      In  tlie  tame  work  it  i>  itaird  tliHt 

r**  iho  lime  which  th<>  llouil-ttrcain  rum  in  tlie  luiddli*  of  the  En|;Knh  ClinniiH 

faftn  Hit  lime  ofhieh  wnlfron  thote,  it,  w*«»«nl  orihri  mcndiiui  of  I'ort- 

ItLiiil.  nbuiil  iliri'V  houn  ;  hut  tu  tti  r  pnatwnrd,  off  Bcochy  Hc'iul.  only  one 

hout  lUid  llirvc  quilrtcn.      In  the  ofHiij;,  belwrcn  ihr  incrii!ia.ni  of  Duiij^- 

_nou  uid  t'olkcsWiic.  the  Nottli  Sea  uiid  (/haimrl  udn  ttviu  to  iiierl ;  and 

I  tlie  ebb  of  thr  one  uniting  with  the  flood  uf  the  ulhvr,  aet  In  iin  MMcrly  ()1> 

'  rectjoii  olT  ihv  E^nch  eoaM,  mon  than  four  houn  aftrr  hi^h  Muirr  on  thr 

wrileni  thorc  of  Diinf  rar**."  p-  88. 
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liouri.  In  common  lules  thcra  are  two  Hood*  &itj  tw«  cbbk  in 
twentjr-eighi  hours  in  these  Hraits,  tb«  duration  ol'  which  is  in 
some  sort  regulated  by  llie  wlud« :  (he  flood  lasts  ux  hours, 
snd  th«  ebb  eight  hours;  or  there  are  tive  hours  flood,  and 
nine  hours  ebb. 

Tiie  tide*  are  Tcry  trifling  and  trrvgular  in  the  West  Indies, 
perhi^  owing  to  ih«  accumulation  of  water  pent  up  by  the 
equatorial  current  and  trade  vtinda.  At  Vvra  Crux  there  is 
only  one  tide  in  twenty>fbur  hours,  and  tltat  irr^ular.  Among 
these  islands  the  tide  varies  in  perpendicular  riie  from  a  fe«r 
inches  to  two  feet  or  two  feet  and  a  half.  The  stream  or  cur- 
rent produced  by  tliem  must  consequently  be  very  trifling. 

llicorclically,  all  botliet  of  water,  even  large  fresh- water 
lakes,  have  tides ;  but  tliey  are  so  ilI^ignifiuult  tluit  inland  seas, 
sudi  a.s  the  Mediterranean  and  Black  Scan,  arc  generally 
temted  lideless. 

The  current  setting  into  the  Mediterranean  from  the  At- 
rlantic  is  sonicnhat  modifled  by  the  tides.  In  the  middle  of 
'  the  Straits  of  Gibraltar  the  curient  sets  eastward ;  on  each  side, 
I  however,  the  flood  tide  sets  to  ttic  westward. 

"C)ii  the  Europcnii  side,  west  of  tlw  island  of  Tarifn,  it  is 

!)iigh  water  ut  11",  but  the  Mream  without  continues  to  run 

'  nntil  S".     On  the  opposite  shore  of  Africa,  it  is  high  water 

At  tOS  arid  the  stream  without  continihes  to  run  until  one 

o^clock;  after  which  periods  it  changes  on  either  side,  and  runs 

I  eastward  with  the  general  current.     Near  the  shore  are  many 

^chaoges,    counter  currents  nnd    whirlpools,  caused   by   and 

varying  with  the  winds.     Near  Mata^  the  stream  runs  along 

ahorc  abitut  eight  hours  each  way.     The  flood  set*  to  ilie 

Westward*." 

The  strongest  tides  of  which   I  can  find  mention,  occur 
among  the  Orkney  and  Shetland  Isles,  and  through  tltc  Pent- 
'  land  Frith,  between  the  main  land  oK  Scotland  and  the  fbnner. 
^The  flood  comes  from  the  north-west,  and  is  not  of  unusual 
strength  until  it  encounters  tlie  obsUicles  ofthe  islands  and  main 
land.     Tbe  tides  change  near  the  shores  »ooncr  tlian  ut  a  di- 
ioelrnin  them.   Tlic  difference  of  time  varies  according  to  si> 
'  tuation,  amounting  in  some  places  to  two  or  three  hours.  Tbe 
velocity  ofthe  title  through  fStroDsa  Frith  is  about  6ve  miles 
Xwa  boor  during  spring  tides,  and  a  mile  or  a  mile  and  a  half 
Im  neaps.     In  North  Itonaldsha  Frith,  tbe  springs  run  at  five 
[■'inllea  an   lionr:  the  neap  tides  at  one  mile  and  a  half.     TIk 
,  flood  divides  near  the  shore  at  Fair  IsJc,  forming  a  large  eddy 
on  the  rest  side.     The  spring*  here  run  six  miles  an  hour, 
ihe  ttcons  two.     These  tides  increase  in  velocity  when  sup- 
ported uy  the  wIikI!!.     The  most  rajiid  stream  of  tide  occurs 

•  rmrdy,  AUantic  Mcmuhr,  p.  W.    Tlui  ltd*  lira  ihne  f-»t  M  >lsla«i>. 
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aX  ihe  Pentl-uul  FriiJ),  i(s  vtdocUy  beiiie  nine  miles  an  hour 
during  Uie  springs,  though  it  runs  on);  ihroe  miles  no  tour  at 
neap  tides. 

Tidet  in  Itivfrs  and  Esluaries.—Tiwx  arc  iwceesarily  mnch 
modifivil  bj  circumstiuic«s;  but,  generally  speaking,  ine  lide 
of  ebb  is  NtroiigKr  tlmn  tlic  flood,  Iroin  the  hotiy  of  litxli  water 
bein;;  |>ent  up  by  tbe  floott,  to  wblcli  the  riverii  inu>t  always 
pre&ent  a  certain  re^i.stuiice,  jiro portioned  to  their  velocity  aud- 
■buDdance  of  water : — the  greatest  resistance  to  the  flooti,  and 
increased  velocity  of  tlie  ebb,  being  during  freshets,  or  when 
the  rivers  hare  a  surcliaige  of  water  produce*)  by  rains  in  die 
interior. 

When  tlic  flood  ti(l«  tu)ce«  place  in  rivers  of  sufficient  dejitli) 
the  first  opcrAtioii  of  liie  tide  ii|i)>ear.-'  to  be  tiint  of  a  wedgf , 
elevating  the  fresh  water  from  iu  inleiior  s)>eci6c  gravity  to  a 
higber  level-  The  flood  gradnallv  opposes  greater  rcsifrfance 
to  the  outflow  of  tlic  river,  and  in  the  end  succeeds  in  damming 
it  up.  1  have  fouod  many  fisticrmeu  nwiire  of  thin  <*  crcei>- 
ing,"  m  ihey  have  termed  it,  of  the  »<ilt  wutrr  bcuutth  ihc 
frc«h  at  the  commencement  of  the  flood,  imd  have  wku  a  rite 
of  five  or  alx  feet  caused  in  water  in  the  higher  jiuru  of  lidal 
rivers,  vrhile  the  water  so  raised  ha.i  continued  perfecdy 
fresh  at  the  surface. 

At  the  ebb,  if  the  fresh  or  river  waters  be  abandaDt,  ihey 
will,  afier  ibc  salt  water  has  been  dincharged,  How  over  the 
salt  water  to  greater  or  less  distances  from  the  shore  accord- 
ing to  ci  re  unit  lances.  After  the  rains,  a  strong  frcshol  sets 
d»«n  the  8cneg»l,  and  ii  powerful  current  of  fre*h  water  runs 
some  distance  out  at  »fu.  Ma»ter»  of  vct»cU  crossing  this 
stream  have  been  surprised  by  the  sudden  increnxnl  <lraueht 
of  their  ships,  caused  by  ibelr  entrance  into  a  fluid  of  infennr 
»pe(ufic  gravity. 

Ceptum  Sabine  states,  that  while  proceeding  in  his  voyoBe 

iaom  Maranham  to  'i'rinidad,  on  September  JO,  )82V,  iM 

[general  current  running  at  the  great  rate  of  ninety-nine  miles 

in  twenty-four  hours  (more  tlmn  four  miles  per  hour),  lht;v 

crossed  discoloured  w-ater  in  5"  OH'  N.  Int.,  and  50"  -^S'  XS!.. 

long.     He  considers  this  water  as  that  of  th^  river  AmazonR 

•  or  Maranon,  which  had  preserved  its  original  itnpulee  Ihrde 

f4iuiKlred  miles  from  its  embouchure,  having  flowed  over  the 

ratvrs  of  llie  <»ean,  from  its  less  specific  gravity.     The  line 

hbetween  the  ocean    water   and  discoloured  «ater    was  very 

^distinct,  and  great  numbers  of  gelatinous  marine  snimals  were 

loAting  on  the  edge  of  the  river  water.     The  temperature  Of 

lie  ocoMi  water  is  stated  as  =  Bi~"i,  and  that  of  the  supposed 

iver  water =8 1  "-tl,  both  near  the  division  line:  "  the  specific 

mvity  of  the  li^rmcr  was  1  0262,  and  of  the  latter  l-OTOt." 

Fnm  experiments  mode,  the  depth  of  tbe  disccJounKl  water 
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rn«  superficial,  and  tiki  not  amoiini  to  126  feet.     There  wtis 

ao  bottom  nt  105  fathoms.    In  thi«  dittcoloured  water  the  whip 

l»a»  wt  N.  :%**  W.,  stxty-cight  iniies  in  twentj-four  tiourft,  or 

livr  tcu  thnn  tiirrv  niilet  per  hour.     'Vhe  western   side  of 

I  fresh  water  wasirrailuaUy  lost  in  that  of  tlie  sen.     Captain 

He  attributes  the  unuiual  wlocily  of  the  ocean-current  of 

fitiiiety-nine  miles  per  <\a\,  to  the  obstacle  which  tlib  fresh- 

Iwatcr  current  opposes  to  it*. 

In  the  river  bt  Lawrence  we  have  n  striking  c\»ni])lc  of 

ihe  nuperior  velocity  of  ilic  ebh  tide  to  the  fl(xMl.     "  At  ih« 

Isle  iif  C(}Li()re,  in  spring  tides  tiie  ebb  runs  nt  (he  rate  of  two 

jts.     Tile  next  itrwiige^t  tiiie  i.i  beiwi-en  .Apple  and  Bawju* 

wle^;  the  ebh  of  the  river  Sugiienay  uniting  here,  it  runs  full 

ven   knotj  in  spring  tides;    yet,    althou;;h   the  ebb  \s  so 

^Mrong,  the  flood  is  scarcely'  perceptible ;  nnd  below  iJic  Ixle  of 

there  IS  no  appearance  of  a  flood  tidcf-" 

The  great  diftcrencc  in  the  ebb  and  flood  of  river  tides  must 

[depend  oil  mniiy  IocaI  causes,  hut  be  |)rincipnlly  in  projiorlion 

lio  the  perpendicular  ri»e  of  tide  mi  the  one  side,  and  the  mass 

'  frcsh  wKier  on    tlie  oilier.     The   fliHHl   tide   sets   up  many 

rivers  so  sudileiiiy,  a«  to  cause  a  wave  of  greater  or  less  nia^ 

■hod^  itocording  to  circuniatancies,  called  the  boift  apfwaring 

'  Expcrimmlx  to  dcu-rmine  the  Fi^irr  of  thn  K«nli. 
Wchiivcallicf  Kcuiiiitiaftlticalouivclu-BMTt  jnihe  Adnntif,  vliich  would 
amitt  h  vcnuat;  ihsl  the  appcilic  t^tiviiy  und  rrUtivc  Emhncu  afHtiiply 
ionred  «iU«T  tlioiild  klitiiyt  hv  av«rMiiiFd.  ai  wui  duuc  1>y  Ckptain 
i>i  Wlar«  vp  tiat  h*  crrUin  l)iHt  watvn  ovc^i  fiowin):  (ii  ihr  itM«Miry 
RrMtJMi  man  dnired  frnm  riven.  CaptaiaGnrafdcClmmicniuitu,  ihal 
ISSUapicitotlieMstsardaf  St.  Lucia,  and  lAUtodivN.E.  ul'tlic  Orrnoea, 
k|li«tr  ii  ■Iwajudiictiluurcd  watci  n!<  if  ou  Bminding*,  bat  thrrv  ii  iio  UiUoni 
{.ti  130  fatlioQu.  Tbcum«iip{Hiiruni:»areubaprr«la1wut»«T«tily  urvlghly 
Ira^n  U)  ilw  t^MwArd  uf  ms\iiiAwt.  Humboldt  noiicei  n  pl«c*  in  the  U- 
Ind*  of  Doinlnii-a  al  alioiit  3j°  W.  lunuiiod',  ivbcrr  the  iki  n  roiulantl)' 
tilkv,  olihouxh  il  n  vcrr  &ct\> :  and  iccitit  to  think  that  there  may  powlbly 
Ibv  a  rolmiit  bcuDMh  it.  Capuiii  Tuckry  oWnM  the  uiat  kinil<d'iDilki- 
I  upon  mtnlDs  the  Ciiilfol  <iiiiii«a;  but  ciiisiderfd  il  diie  lo  multiliidvi  uf 
nwlawi  which  mm  ivm^'hi,  and  which  iir»<luct>dgrfnt  luniiiicsily  at  iilgbl. 
8trO«re  OuarUy  inmtioui  that  <in  Frbnury  13,  IVH,  wh<^i  offthi-  .4ni. 
I  Aon. «  partial  Mtie  at grttn  varFr.niehMgenmdKindicalivihallowa, 
tljr  difl^rtut  fr«m  thr  hint  ofadvepM^  wai  poreciTtd FXTcitdin); 
Ay.  It  spptarcd  tight  or  nine  miki  ftom  Ike  land.  Tlir  ckingr 
1  Ui*  bhia  to  llii>  er*»n  waion  wm  uiAiUn,  m  ibal  llu>  mlitp  <•»•  in  grr«o 
XtaA  btao  vitin  al  ili*  umc  tiiar.  Having  anin^A  \\w  fjvvn  wmcr  thtjr 
■•PWided,  aad  found  bottom  at  (prmiv-Tiinc  laihomi:  |iri>i  inK  that  llir  ctiang* 
rcriour  WW  Not  diK  10  B  ibod;  far  previoua  to  cnicrinK  thii  water  tbry 
kdad  in  Ihv  btuF  wal^,  and  (bnind  uxiy-thfve  ritlimui,  lo  lhal  ibe  blue 
I  mon*  ihalU)«  Ibaa  tbi-  grren  nuiir.  Thiji  dii  ub<riii-d  not  far  frota 
fihe  P«nU(i  fJulf. — SiitinreOnirW,  TravMt,  vol.  i,^lnih!ica«othM*  Wti 
[imp«al  ri**r  near  ti>  jiTtrtuei-  ihc  diflcrtfiice  oTcokmr.  •*  Glvl>n  Sp»  "  i)ih« 
floe ^vea  a>  the  fenian  (iiilfhT  P.a4eTn  geo^nphm.  ' 
4  f£^.    \'U   'I'  MpiMnr.  p,  \'\. 
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as  if  the  flood  luddenly  orercune  the  raustance  of  the  «bb. 
The  bore  of  the  Ganges  is  very  considerable.  According  to 
Major  Rennel,  it "  commences  at  Hughly  Point,  below  Fuuta, 
the  pUce  where  the  river  first  cootracts  itself,  and  is  percep- 
tible above  Hughly  Town;  and  bo  quick  is  ita  motion,  that  it 
hardly  employs  four  hours  in  travelling  from  one  to  the  other, 
although  the  diatance  is  near  seventy  miles.  At  Calcutta,  it 
sometimes  causes  an  instantaneous  rise  of  five  feet;  and  both 
here  and  in  every  other  part  of  its  track,  the  boats  on  its  aj^- 
proBch  immediately  quit  the  shore,  and  moke  for  safety  to  the 
middle  of  the  river  *." 

According  to  Romme,  there  is  a  considerable  bore  at  the 
mouth  of  the  Amazons  or  Maranon  during  three  days  at  the 
equinoxes.  It  is  observed  between  Maraca  and  the  North 
Qipe,  and  opi>osite  the  mouth  of  the  Arouary.  A  wave  of  twelve 
or  fifteen  feet  in  height  is  suddenly  formed,  and  is  followed  by 
three  or  four  others.  The  advance  of  this  bore  is  exceedingly 
rapid,  and  the  noise  caused  by  it  is  stated  to  be  heard  at  ue 
distance  of  two  leagues.  It  occupies  the  whole  breadth  of  the 
river,  and  in  its  progress  carries  all  before  it  until  it  has  passed 
the  banks  into  deeper  and  wider  water,  where  it  ceases.  Si,  De 
la  Condamine  has  described  this  pliienomenon,  and  has  c^ 
served  that  there  are  two  opposing  currents  during  the  flood, 
one  superficial,  the  other  deep.  There  are  also  two  super- 
ficial currents,  one  set^ng  by  the  shore  on  each  side,  while  a 
central  but  retarded  current  descends.  Tides  are  stated  to  be 
felt  two  hundred  leagues  up  the  Amazons,  so  that  there  are 
several  in  the  river  at  the  same  time,  and  tlie  sur&ce  of  the 
water  for  that  distance  forms  an  undulating  line. 

The  most  curious  ftwc  which  I  find  recorded,  was  observed 
by  Monach,  Port  Commandant  at  Cayenne :  he  states,  that 
"  the  sea  rises  forty  feet  in  less  than  five  minutes  in  the  Tunuy 
Channel,  river  Arouary ;  that  this  suddenly  elevated  water 
constitutes  the  whole  rise  of  tide,  the  ebb  immediatdy  taking 
place,  and  running  with  great  veloci^'f." 

In  the  Zaire  or  Congo  we  have  an  example  of  die  compa- 
ratively small  effect  of  the  tide  upon  a  large  body  of  fresh  water 
discharged  with  sufficient  velocity.  Notwithstanding  the  aid 
of  Masse/s  machine,  bottom  was  not  found  in  Tuclcey's  ex- 
pedition at  113  fathoms  in  mid-channel  and  at  the  mouth,  and 
the  stream  ran  at  the  rate  of  four  and  five  miles  an  hour|. 
This  stream  became  checked  but  not  overcome  in  mid-channel, 
and  the  tide  only  produced  counter  currents  near  the  shore. 
The  rise  of  water  is  felt  between  thirty  and  forty  miles  up  the 

•  Phil.  Tran*. 

f  ttomme :  Vcnte,  Marf ei  et  CouranU  Arx  Globe,  lorn.  ii.  p,  302. 

X  It  hu  been  nnce  lupposed  that  this  stream  hnd  greater  velocity. 
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Alluvial  Innd  is  cunitnuully  furmuig  into  flat  i^andit, 
I  nre  covered  by  inangrcn-e  mcs  and  papyrus,  tiiid  are 
partially  or  wholly  cnrried  by  tlte  river  into  ihe  ocean'. 
Smith  describes  n  floatin};  i&leofthis  kind  which  be 
nw  farther  north  otTlhc  const  oi'  AlVica:  it  w.is  "  about  120 
cl  long,  and  consisted  of  rcciN  rcsctiiMinjf  the  Dnrnix,  and  a 
cic«  of  Agrotiis?  nnion;r  which  weru  ittill  growing  some 
ranches  oljuakia^;" 

Offrcnts. 

Carrents  are  sometimes  classed  as  constant,  periodical,  and 
tcniporarv. 

1  he  great  current  which  flow;  Tiam  the  Indian  Ocean  round 
Iw  Cape  <>r  tiiMid  HiiiK-,  lip  the  cou'*!  «r  Ai'rlai  to  the  vquu- 
lorial  ri^idtiN,  uhL-iice  it  strikes  JtcrosH  the  Atlnnlic  lo  the 
West  Indies,  is  considtrcd  a  consiaut  current,  produced  by 
the  tropical  or  trade  winds,  assisted  by  the  motion  of  the 
earth.  The  current  having  driven,  by  these  means,  a  body 
water  to  the  continent  of  America,  tlin>ugh  which  it  cannot 
I  escape,  passe«  up  through  the  channel  offered  it  i:t  the  Striiils 
rloridn,  (lows  considcniMy  to  the  nortliwiird,  mid  then 
ttcnds  to  the  eu>tw:ird,  and  M>iith-t'iLii,  taking  it*  course  lo  tli« 
■Vest  coaitt  of  Ktiropc  ami  the  upper  part  of  Africa.  It  is 
coniiidert-d  Oiat  the  huier  divixiou  of  the  current  ogain  unites 
with  tile  northern  portion  of  the  equatorial  current,  and  again 
traverses  tlie  Atlantic. 

Between  Cape  Bbsjos  in  Africa  nnd  the  Luccadivcs  or 
J^akdiv.-is,  ibcrc  is  a  constant  current  to  the  uiMlward,  mostly 
to  the  .S,\V.  or  \V.S.W.  Its  rate  i*  »iip|H»cd  ti>  he  from 
eight  lo  twelve  miles  \kt  duy.  The  cuntrnl  south  of  the 
~  |untur,  in  the  Indiiui  Si^,  niiis  to  the  we^t.  Duiing  the 
,E.  monsoon  the  curreiiis  of  the  Mosambique  Cltaimel  run 
L'to  the  south  along  the  Africaji  coss^  and  eten  in  the  ofGng; 
Iheir  usual  velocity  beins  about  seven  or  eight  leagues  in 
twenty-four  hours.  On  uie  coast  of  Madngoscar  die  currents 
take  nn  opposite  direction,  and  set  towards  the  north.  At 
the  bonllicni  cxtreniiiy  of  Africa,  the  currents  fvt  round  iho 
Ebnnk  of  Aeulha-s  or  Liigullas  ai  it  1.1  more  vommonty  termed, 
luank  ol  considerable  extent,  the  soundings  in  which  are 
described  as  mud  to  the  westward  of  Cape  Lagullas,  and  taiid 
to  the  eastward,  die  latter  containing  numerous  small  shells. 
'Uennel  informs  us  that  this  current  is  strongest  during  the 
winter,  and  that  the  outer  verge  of  the  stream  runs  into  39''  8. 
before  i(  turns  lo  the  noriliwmd,  after  which  it  proc.-eds 
slowly  along  the  western  coast  ol' Africa  to,  and  even  beyond, 

■  Tnckc)-'*  Kxpedilkin  lo  tfae  Zaire  it  Congo.  f  'W.  p.  250. 
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the  equator*.  The  general  velocity  of  the  current  round  the 
bank  is  not  stated ;  but  it  appears  that  one  vessel  was  carried 
by  it  one  hundred  and  sixty  miles  in  five  days,  or  thirty-two 
miles  per  dayf. 

Beyond  Sl  Heleno,  the  current  above  noticed  uniletf  with 
the  equatorial  current  of  the  Atlantic,  and  sets  across  from 
the  Ethiopic  sea  to  the  West  Indies.  The  veloci^  of  this 
current  has  not  been  well  ascertained,  but  is  generally  con- 
sidered as  about  one  mile  and  a  half  per  hour,  increasing  as  it 
proceeds  westward,  and  setting  off  the  coast  of  Guyana  at  the 
rate  of  two  or  three  miles  per  hour.  Captain  Sabine  states 
that,  sailing  from  Maranham  in  IS22,  and  entering  the  cur- 
rent, he  estimated  it  as  running  at  the  rate  of  ninety-nine 
miles  in  twenty-four  hours,  or  a  little  more  than  four  miles 
per  hour.     The  central  direction  of  this  current  is  W.N.W. 

"  On  the  Colombian  coast,  from  Trinidad  to  Cape  is  Vela, 
the  currents  sweep  the  frontier  islands,  inclining  something  to 
the  south,  according  to  the  strait  they  come  from,  and  running 
anout  a  mile  and  a  half  an  hour  with  little  difference.  Between 
the  iiilnnds  and  the  coast,  and  particularly  in  the  proximity  of 
the  latter,  it  has  been  remarked,  that  the  current  at  times  runs 
to  the  west,  and  at  others  to  the  easL  From  Cape  la  Vela, 
the  principal  part  of  the  current  runs  W.N.W. ;  and,  as  it 
spreads,  its  velocity  diminishes :  tliere  is,  however,  a  branch' 
which  runs  with  the  velocity  of  a  mile  an  hour,  directing 
itself  towards  the  coast  about  Cartagena.  From  this  point, 
and  in  the  space  of  sea  comprehended  between  ll"  of  Imitude 

*  Captain  Tuckey  in  his  expedition  to  the  Zaire  or  Con^,  found  amrrent 
letting  to  tbe  N.N.W.  alter  making  SL  Tliomaa  oK  the  Africen  coaat.  Ila 
v«]ecby  waa  thirty-three  miles  in  twenty-four  hours. 

t  As  the  current  round  the  Lagullat  Bank  evidently  conforms  to  the  hank, 
wo  may,  perhaps,  consider  that  it  there  has  conaiderahle  depth,  that  is,  a 
depth  equal  to  about  sixty  or  seven^  fathoms.  But  of  this  we  cannot  be 
qmte  certain,  for  we  do  not  know  t«  what  distance  water  thrown  off  by  the 
bank  at  lesser  depths  may  be  carried  round  it. 

Then  ia  on  easterly  or  counter  current  which  sets  to  the  south  of  this  main 
enrrcnl,  Capt,  Horsbnrgh  mentions  having  been  carried  by  it  at  the  rate 
of  30  to  30  miles  in  24  hours;  and,  in  two  instances,  at  the  rateof  OOmilta 
in  the  sam«  time. 

My  friend,  Mr.  Bechor  of  tiie  Hydr<^aphical  Office,  inform*  mc  that' 
there  ii  also  an  easterly  or  counter  current  close  In  the  shore,  so  that  the 
main  or  western  current  flows  between  two  eastern  or  counter  currents.  The 
survey  of  the  coast  of  Africa,  to  the  east  of  the  Cape  of  Oood  Hope,  was 
made  by  Capt.  Owen  with  the  nssistaiicc  of  this  current  against  the  full 
strength  of  the  trade  wind,  it  also  appears  to  exist  more  northward  of.  tha 
Cape,  in  tha  Atlantic- 

RcBpccting  the  depths  to  which  surface  currents  descend,  W8  Icaru  from 
Capt.  Belcher,  that  he  found  a  current  running  with  nearly  the  same  vHtocit\' 
«t40  fathoms  as  on  the  surface,  off  the  west  coast  of  Africa,  inlet.  )5°  27' 9" 
N.,  and  long.  17°  3V  SO"  \V.,ihB  rale  beingO-73  per  hour,  and  Ibo  direction 
Mi(th. — Jour.  Gerg.  Soc.,  toI.  ii. 
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gxtd  iht  coftsi,  it  hits  however  been  observed;  tlmt'  in  th«  drr 
seosnn  the  current  runs  to  tlie  uc&tward,  and  hi  tlic  tii-ason  of 
rains  lo  tlic  cnstwiird  •." 

It  is  nsscncd,  that  tlicrc  is  n  constant  stream  entcrinf;  tite 
Mcxrcnn  Ciulf  by  the  western  side  of  the  chant  id  of  Yucatan ; 
iind  ihiit  thvrc  in  conmionly  n  le-flaw  on  itu;  aaient  side  of 
the  Mime  chuniivl  around  Oipc  Antontof. 

On  the  northern  coaM.4  nf  St.  l)oming<>  and  C'tibii,  tn  the 
windward  ]ias<inj:'e&,  at  Jamaica,  and  in  Iht  Bahama  pimugv^i, 
the  currents  appear  variable,  llwir  greatest  observed  veiocit)r 
bcins  about  two  miles  per  hour. 

The  accumulation  of  water  in  ihc  Caribbean  and  Mexican 
»eas  docs  not  niw  the  level  of  thu<«  seas  so  much  im  was, 
|iu'rhai»<,  once  Kupposcil.  'I"hc  diflerrnec  of  level  observed  by 
Mr.  Lloyd,  in  his  researches  nn  the  Isthmtts  of  1'iuiama,  be- 
tween the  Mexican  Sea  and  l*ncifi<'  Or<-an,  wjia  in  favnur  of 
■be  greater  lieight  of  the  Pacific  Ocean  by  3'.52  feet, — an 
.nnexpected  result;  but  ihemen^urements  wei-econduclcii  wilh 
6uch  nue,  (hat  we  can  scarcely  donbt  it.  The  hich-wnlcr 
mark  at  Panama  is  l3'55  feet  above  high-water  mark  of  the 
Adnnlic  at  Oui^res;  but  from  the  difference  in  the  tides  on 
e«ch  side  the  isthmus  'he  I^icific  is  lower  than  the  Atlniilic 
at  low  water  by  6'5I  fecit-  If  *'e  consider  the  htxly  of  water 
pent  up  bv  the  cflWis  of  currcnt-t  ot-cr  no  Inrgc  a  sjwicc  as  the 
Mexican  Sen  at  eight  feet,  or  even  less  above  ihe  Atlantic 
Occitn,  wc  need  not  be  stnprised  at  the  velocity  of  llie  eurrait 
jiroduced  by  it!<  e»cu)>e  through  the  Straits  of  Florida. 

If  the  temperature  of  tlie  waters,  heated  in  the  Gulf  of 
Mexico  and  Caribbean  Sea,  be  greater,  as  mc  know  il  it,  tlian 
that  of  the  walers  north  of  the  tropics  through  which  tlie  (inlf 
Stream  flows  the  >|iccific  gravity  of  tlie  former  water*  will  he 
less  "id  con»c<iucnily  they  will  flow  onward*  oii-er  the  colder 
waivn  or  those  of  greater  specific  gravity,  precisely  as  river- 
water  flows  out  til  .sea  over  that  of  tne  ocean,  an<l  will  continue 
1 10  do  &o  until  their  progress  be  gradually  checked  and  finally 
[stowed. 

From  a  mass  of  information  that  has  been  collected,  it  ap- 

Krs  thai  the  Gulf  Strwim  varies  conMdcrably  in  breadth, 
_{lh,  and  velocity.  U  luw  been  found  that  winds  much 
txSect  the  current,  (liiitinixhing  its  breadth  and  augmenting  its 
f^rdudty,  or  augmenting  its  breadth  and  dimiaisniug  its  ve- 
'  locity. 

In  mid-channel,  on  the  meridian  of  the  Ilavaniut,  ihc  di- 
I  rection  is  t-N.E.,  and  the  velocity  about  two  mi!c»  and  a.  half 


4 
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per  hour.  Off  the  most  aoutfaem  parts  of  Florida,  and  at 
about  one  tliird  over  from  the  Florida  Reefs,  it  rans  at  the 
rate  of  about  four  miles  per  hour.  Between  Cape  Florida 
and  the  Bernini  Isles  it  runs  to  the  N.  by  E.,  with  a  velocity 
of  more  than  four  miles  an  hour.  The  stream  is  weak  on  the 
Cuba  side,  and  sets  to  the  eastward. 

A  re-flow  or  counter  cnrrent  sets  down  by  the  Florida 
Reefs  and  Kays  to  the  S.W.,  and  W.,  and  by  its  aid  many 
&mall  vessels  have  made  their  passages  from  the  northward*; 
To  the  iiortliward  of  Cape  Canaveral  there  is  no  stream  of 
tide,  along  the  southern  coast  of  the  United  Stately  further 
from  the  shore  than  in  ten  or  twelve  tathoms  of  water;  from 
that  depth  to  the  edge  of  soundings,  a  current  sets  to  the 
southward  at  the  rate  of  a  mile  an  nour ;  out  of  soundings, 
the  Gulf  Stream  is  found  setting  to  the  northward  f.  It  is 
also  stated  that  there  is  a  re-flow  or  counter  current  on  the 
eastward  of  the  stream. 

Capt.  Sabine  remarks,  that  in  the  latter  part  of  18S3  the 
velocity  of  tlie  current  after  passing  Cape  Hatteras  was  seventy- 
seven  miles  per  day^.  Rennel,  considering  the  force  of  the 
stream  as  determined  at  diiferent  points,  calculates  that  the 
water  requires  about  eleven  weeks  to  run  in  the  summer,  when 
its  rapidity  is  greatest,  from  the  Gulf  of  Mexico  to  the  Antres, 
a  diirtance  of  about  3000  miles.  Capt  Livingston,  however, 
observes,  that  the  calculations  of  the  velocity  of  the  Gulf  Stream 
are  not  to  be  depended  on.  He  found  it  setting  at  the  rate  of 
five  knots  and  upwards  on  the  16th  and  17th  of  August  1817. 
On  the  ISth  and  ?Oth  of  February  1819,  It  seemed  to  be  almost 
imperceptible.  In  September  1619,  it  set  at  about  the  rate 
deiun-ihed  in  tlie  charts  j. 

Lieut.  Hare  has  found  in  the  meridian  of  S?"  W.,  that  die 
stream  ranges  to  423°  N.  in  the  summer,  and  even  to  42°  N. 
in  tlie  winter. 

It  would  appear,  that  ^e  waters  after  issuing  through  the 
Straits  of  Florida,  run  off  from  the  eastern  edge  of  tlie  stream 
to  the  eastwanl,  as  might  be  expected  from  their  tcndenc^r  to 
equalize  their  level,  particularly  in  those  parts  not  carried 
forward  with  considerable  velocity. 

A  strung  current  sets  from  the  Polar  Seas,  and  throiMrh 
Hudson's  Bay  and  Davis's  Strait,  commonly  denominated  rae 
Polar  or  Greenland  current.     It  sets  southerly  down  the  const 

*  Putdy,  Aduitic  Memoir.  t  Z*'^ 

J  Capt.  Livinctton  abMrvM  that  &e  cimcnt  let  him,  otrCcpie  Hattcni, 
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of  America  to  Newfoundlaad,  bringing  down  larjre  iceWr^ 
bevond  the  Great  Uank.  Cnplaiii^  iloss  aud  Parry  Ibuiid  tlie 
vclot;itv  of  tin*  current  from  three  to  four  miles  per  hour  in 
Balliti'K  Bay  on<l  Ditvis's  Strait. 

A  current  frvm  the  polar  rcgioas  sets  into  llic  North  AtUnttc 
betwL-en  America  iind  Europe:  it  prodticcd  stidin  drift  of  the 
ice  to  the  toutb  in  Capt.  I'lirry's  attempt  to  re«ch  tlie  Nonh 
Pole  over  tite  ice,  that  the  expedition  wa»  finally  abandotietl 
in  consequence  of  it. 

The  Polar  current  coming  from  Dnvis's  Strait,  may  be  said 
to  uniU;  with  the  Uulf  Strt-nm,  and  then  to  svt  eastward,  dt- 
rectinf;  hn  coursu  to  the  coiuls  of  Eunijx-  and  Al'ricu.  Ofl'the 
cout  of  Ncwfitundland,  ihv  current  »onit'times  runxattltc  rata 
of  tiro  miles  an  liotir,  but  is  much  inftdified  by  windft.  About 
live  dejrrees  to  the  nestward  of  Ca})e  Finitlci're  tJie  current 
has  a  velocity  of  thirty  miles  in  iwenty>four  hours. 

Between  CajM.'  Finiiicrre  and  the  Azoi-es  there  is  a  tendency 
of  tiio  surface  waters  to  the  S.Ii.,  being  variable  in  winter, 
I.ieuurnant  Ilure.  in  September  1623,  found  a  current  scttinj^ 
M8.E.  with  n  velocity  of  a  mile  iind  n  half  per  lioiir  between 
N.  huiludc  *S°  Off  luid  43'  40',  nnt)  W.  longitude  22°  SO*  to 
16^.  lUiHiel  remark*,  re*peciJnfi  the  currenu  between  Cn|>c 
Flni^terre  :itid  the  Canary  Utunil>,  iliat  "  it  mav  l>e  lukvii  lor 
linnted,  that  the  whole  >urlsce  of  that  jiartol  tlic  Atlantic 
from  the  (mndlei  of  HO'  to  ^5"  at  least,  and  to  100  ur  130 
leagues  off  shore,  is  in  motion  lownrds  the  Straits  of  Gibraltar." 

**  Near  the  coasts  of  l^oain  and  Portugal,  commonly  called 
Tbo  Well,  the  current  is  always  very  mudi  soulhcrly  (as  it 
is  more  emtcrlv  towards  Ca|>c  rmit-terre),  nnd  cunlinucs  as 
(arasthcpariilk-lof 'J5  .and  is  moreover,  le It  beyond  Madeira 
mutlward;  that  i«,  at  least  ISOieajjues  from  tile  cutt.i|  of  Africa; 
beyond  which  a  SlW.  current  taken  place,  uwuig,  duulUlcKi^ 
to  the  operation  of  the  N.E.  trn<le  wind."  The  Aouie  ainlior 
-ofaseiTes,  that  the  velocity  of  the  current  varies  conuderably, 
being  from  twelvu  to  twenty,  or  more,  miles  in  twenty-four 
hours.     Me  considers  sixteen  as  below  the  moan  rate. 

A  currcnL  aets  along  ilie  roost  of  Africa  from  the  C-anarie^ 
to  the  Gulf  of  Guinea,  nuiniiiff  wroti-rty  out  of  thu  Blj^ht  of 
Biafro.  The  rainy  xCiMin.'S  atiJ  Hurmaiian  wiiul,  iiilerrupt 
thisatieam.  From  (Jape  Bojador  aud  the  Ules  do  Los  the 
TeJocilj'of  the  current  luu  never  been  Ibund  toexceed  a  mile  and 
a  half  per  Hour  on  the  coa«>l  and  on  the  outer  edge  of  tlic  bank. 
Ita  more  common  rate  is  leas  than  a  mile.     At  the  distance  of 

tfear  leagues  from  the  coast  it  becomes  half  u  mile,  nud  even 
lew.  In  thcmeridinnof  11='  W.  thccnrrvnt  ninji  twenty- five 
miles  lo  the  E..S.E.  in  iweuly-four  hours.  Off  Ope  J^dmiis 
it  wu  to  llic  E.  nt  forty  miles;  ofl'Ca]>c  Tlircc  Pointa,  aittl 
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thence  to  the  Bight  of  Benin,  at  from  fifteen  to  thirty  miles. 
It  then  decreases  in  strength,  runs  to  the  sonthward*  turns  to 
the  S.W.  between  6°  and  8°  S.,  and  thence  flows  M.W.  to  the 
Cape  Verde  Islands.  It  is  con^ered  that  the  portioD  flowing 
eastward  into  the  Gulf  of  Guinea,  is  not  alti^tiier  conlJODOUS 
with  that  which  comes  from  Cape  Bojador  to  the  south. 

A  current  is  described  to  pass  round  Cape  Horn  and  Terra 
del  Fuego,  from  the  Pacific  into  the  Atlantic,  during  the 
greater  part  of  the  j-car*.  From  the  Straits  of  M^ellan  to 
uie  equator,  a  current  sets  northward  along  the  western  const 
o(  Soutii  America.  At  eighty  leagues  from  the  coast,  between- 
15°  S.  latitude  and  the  equator,  and  even  to  15°  N.  latitude, 
the  currents  generally  run  westward.  Captain  HaU  found  a 
constant  current  setting  off  the  Galapagos,  to  the  N.N.W. 
At  Guayaquil  a  strong  current  sets  out  oi  the  Oulf  atthe  rate 
of  forty  miles  tn  twenty-four  hours.  Between  Panama  ssd 
Acaputco,  and  at  about  180  mites  from  the  latter  place,  Cap- 
tain Hall  met  with  a  steady  current  running  £.  by  S.  at  rates 
varying  from  seven  to  thirty-seven  miles  per  day.  Great  qoan- 
titius  of  wood  are  drifted  from  the  continent  of  America  to 
Easter  Island  by  the  force  of  a  current  setting  in  that  diretAion. 
Currents  have  been  found  at  Juan  Fernandez,  and  SOO  lesgnes 
to  the  westward  of  it,  running  W-S-W.  at  sixteen  miles  per 
day.  At  the  Marquesas  they  flow  with  a  velocity  of  twenty>ax 
miles  in  twenty-four  hours.  Between  the  Marquesas  and  the 
Sandwich  Islands  they  have  been  found  to  ran  westward  at 
the  rate  of  thirty  miles  a  day,  in  April  and  May.  A  southerly 
current  has  been  observed  at  California ;  and  a  noilhcrly  cur- 
rent along  the  N.W.  coast  of  Americn,  from  Cape  Orfbrdf 
tbe  latter  naving  a  velocity  of  a  mile  and  a  half  per  hour. 

A  northerly  current  sets  through  Behring's  Straits-^,  and  is 

supposed  to  run  along  the  north  coast  of  America,  and  deliver 

itsell^  through  Baffin's  Bay  and  Hudson's  Straits,  into  the 

Atlantic 

'  King  found  a  current  setting  N.E.  near  the  Japanese  !»- 

*  Csptatii  Hall  stati^i,  that  he  did  not  meet  with  any  ciirmit  rouod  Cape 
Horn.  A  nsMit  officer,  howerer,  assnTeiiiie  that  a  currratrunaout  of  um 
Ruiflc  into  tiie  Atlantic  during  nioe  tnontht  -,  and  this  is  rendered  profaabk 
inm  the  preralencB  of  strong  wetteriy  windi  during  tb«  greater  part  of  tlw 
jcur,  winch  nould  drive  the  waters  before  them.  Kotzebuc  found  a  cur- 
rent vhicli  turned  rapidly  to  E.N.E.  near  Staaten  Land,  ha\-ing  had  another 
direcrion  {S.TV,)  offCape  St  John. 

t  Kotiabue  deMTibes  this  mrTent  as  aettang  t}iTDiigh  the  Straia  with  m 
velocity  of  thi««  mile*  per  hour  to  the  N.E.  At  Anchorage,  near  £Mt 
Cape,  tbe  current  wai  found  to  set  at  the  rate  of  one  inilc  per  hour ;  but 
■hortly  allerwards,  nolvritbatanding  a  brisk  wind,  the  eipcdilion  under 
Kotzebue  made  but  Utt]c  way  against  it,  thottgh  going,  by  the  log,  at  tbe 
rat*  oT  Mven  milei  per  hour. 
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lan<]s,  the  vclocily  Jiveniilos  per  hour;  but  Uv  obo  found  it 
to  vary  cousitterably  iii  (iirvc-timi  and  strength.  ii 

Among  the  Philipptiit;  I»i.-inii»  a  current  comes  frxmi  (he 
U.K.,  and  rum  Kitb  con.^iderable  force  atutrng  tiie  giutsn^'-s 
dividing  the  istaiuU;  it  has  l>een  fuuitd  with  a  stren^ili  cf 
Iwenijr  Biiies  a  day  near  these  isles.     Tilts  current  vories. 

Cook  found  a  southerly  current  in  August)  Sowing  ten  or 
fifteen  milex  a  davi  between  Botnny  Uiiy  mid  21'°  S.  On  the 
same  &ide  of  Ausiniliu  n  vessel  wiui  set  I'oi'ly  nitles  to  the . 
southward  in  luenty-four  huiirs,  in  the  month  nf  Mitrch  ;  and 
in  July  another  veuel  was  cniried  tliiity  miles  In  two  days  in 
tfai;  i^ame  direction. 

A  constant  current  sets  eastward  into  the  Mediterranean, 
with  u  velocity  of  about  eleven  mites  in  twenty-four  hours.  It 
has  been  considered  iJiat  llicrc  is  nn  under  or  counlcr  current 
seuing  wohviird,  and  nnryinf;  out  the  dense  wttl«rr,  rendered 
more  than  usuidly  .Wine  IViitn  evtiporititoti  within  die  iitraits 
of  Gibraltar;  but  this  ha^  lalelv  been  conirovcrieid.  It  wait 
remarked  by  Dr.  Wottaston,  tliat  llie  salt  carried  into  tlic 
Moditcrranean  by  tlie  current  Iron]  the  Atlantic  muH  remain 
ibere  alter  die  evaporation  of  the  water  Khicli  held  it  iu  solu- 
tioni  unless  it  could  escape  by  kjuic  means.  He  inferred  it« 
escape  tu  be  by  an  under  currunl,  usually  thought  to  exist, 
and  this  he  considered  proved  by  cxpcriuicnt;  for  water 
brought  up  rrnni  the  tlepth  of  (>7U  ttilhonis  about  fifty  miW 
within  dw  StraiLs  by  (!a[>tiiiii  butylh,  wiis  Ibiind  to  contain 
about  four  times  the  u.suiil  quantity  of  saline  mutter.  Water 
taken  from  depths  of  450  and  400  fathoms,  at  GHO  and  ^50 
miles  within  the  Straiu,  did  not  cstccnl  in  its  saline  con- 
tents many  ordinary  examplesofsea-wuter.  Hufnrtherob- 
scrred,  ihnt  if  the  under  current  moveil  only  wiUi  one  fouilh 
tiie  velocity  of  the  upper  current,  and  wa>  of  |)h;  Mime  depth 
and  breadth  as  it,  the  fonner  wnuld  convey  out  as  much  salt 
ns  the  latter  brought  in  *.  Mr.  Lyell  infci-s  that  this  detiae 
water  cannot  pass  onl«  because  llie  bottom  of  tlie  sea  rises  be- 
tween ("apt*  .Spartel  and  Trafalgar,  and  has  only  2!i0  fathoms 
of  water  upon  it;  and  thercl'ore,  if  the  under  and  more  saline 
water  be  as  deep  as  is  supposed,  it  would  be  impossible  for  it 
to  escape,  and  it  would  deposit  crvui  <|Uiiiililies  of  sidt  in  the 
bed  of  the  Mnltterrsnean  f.  It  tsnuich  U)  be  rcfn^iietl  thnt 
we  do  not  ])osscss  better  infumiatioii  on  Uiis  .tiibjecl,  and  tluii 
direct  experiments  have  not  been  made  on  this  supposed  under 
cunrnt.  Tliut  tliU  luis  not  been  done  is  the  more  remarkable, 
wlien  we  consider  the  numerous  opportunities  ullbi-ded  by  (he 

•  WalUiion.  Phil.  Tnia.- laiiO,  , 
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continuAl  passage  of  ships,  and  the  proximity  of  such  esta- 
blishments as  those  of  Gibraltar,  Mr.  Lyell's  theory  of  a 
{ip-eaC  deposit  of  salt  at  the  bottom  of  the  Mediterranean,  Uiouglt 
very  ingenious,  can  scarcely  be  true;  for,  supposing  it  to  be 
so,  the  sea  would,  as  the  depth  increased,  be  more  and  more 
charged  with  saline  matter,  until  it  fint^ly  became  mere  salt, 
the  densily  increasing  at  the  same  time.  This  being  the  case, 
we  should  bring  up  snitwith  the  sounding-lead,  and  little  else. 
But  the  fact  is,  tliat  the  deep  soundings,  as  shown  by  Certain 
Smyth,  are  mud,  sand  and  shells.  Sand  and  shells  form  the 
bottom,  beneath  980  fathoms  of  water,  a  little  east  of  the  me- 
ridian of  Gibraltar;  and  the  same  bottom  is  found  in  the 
Straits  beneath  700  fathoms  of  water.  Now  these  places  are 
near  where  the  sea-water,  so  highly  charged  with  saline  mat- 
ter, was  brought  up;  and  where,  according  to  the  theory, 
there  should  be  a  bottom  of  salt.  The  same  may  be  said  c^ 
other  situations*. 

The  current  entering  the  Mediterranean  passes  along  the 
southern  shores  of  that  sea,  and  is  felt  at  Tripoli  and  the  Is- 
land of  Galitta.  At  Alexandria  there  is  a  stream  flowing  east, 
as  well  as  between  the  coast  of  Egypt  and  Candia :  arrimd  on 
tlie  coast  of  Syria,  it  runs  north,  and  then  advances  betweui 
Cyprus  and  the  coast  of  Karamania.  A  strong  current  flows  , 
from  the  Black  Sea  into  the  Mediterranean,  through  tbo  Dar- 
danelles. 

A  constant  current  flows  out  of  the  Baltic,  through  the 
Sound  and  Cattegat,  into  the  Germaa  Ocean.  Its  velocity  in 
the  narrowest  part  of  the  Sound  is  about  th  ree  miles  per  hour ; 
bat  the  ordinary  rate,  in  fine  weather,  is  about  one  mile  and 
a  half  or  two  miles.  The  currents  out  of  the  Sound  and  two 
Belts  are  directed  towards  the  Scau  or  Skagen,  and  flowing 
thence,  turn  N.E.  towards  Marstrand,  at  the  rate  of  about 
two  miles  per  hour.  It  is  not  impossible  that  a  counter  and 
under  current  setting  into  the  Bahicfrom  the  ocean  may  exist; 
for  Captain  Patton  observed,  when  at  anchor  a  few  miles  from 

■  In  all  our  remarks  on  tlie  changes  thnt  may  be  supposed  to  occur  at  llie 
boHom  of  tlie  IMediteironenn,  vie  should  be  careful  to  remember  that  this 
bottom  ia  divided  into  two  great  basins  (See  Smyth's  Charts)  by  a  winding 
alioal,  which  eonnecl*  Sicily  -with  the  coast  of  Africa.  This  shoal,  known 
aa  tha  Skerki,  ha»  die  foUoning  line  of  sounding  upon  it,  proceedius  from 
the  African  to  the  Sicilian  const;  namely,  31,  48,  SO,  38,  Tl,  20,  70,  52, 
fll,  Ifl,  13,  32,  7,  32,  48,  3t,  51,  70,  72,  38,  55,  and  13  fathoms,  fVom 
whence  an  idea  of  tta  inequaliliea  may  be  formed.  There  ore  Bounflings  in 
HO,  1S7,  and  260  fathoms,  on  either  side,  as  abo  places  where  190  ard 
330  fathonu  of  line  have  been  tun  out,  without  finding  bottom.  It  may  b* 
here  remarked,  that,  at  the  entrance  of  the  DBrdaiicllei  into  the  Mediter- 
TRncon,  there  are  only  thirty^sevcn  fathoms  of  water ;  so  that  the  quantity 
<if  lolid  matter  requisite  to  bar  the  commnti  lent  ion  between  the  Kaek  atid 
Medile^anran  aeti,  vould  not  bo  very  conaidci'ublc. 
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VMnoTt,  in  an  upper  eurrent  it«1Liti^  at  tite  ntfe  t>f  four 
Tnilex  an  hour  outwanls,  tliai  in  souruliii}^  in  tbnrtceii  li«ilioins 
lie  found  iho  line  continue  perpendicular  to  his  Itnnd,  when 
the  lead  wns  miscd  a  little  from  llic  jipround.  Hence  he  con- 
cluded that  ibcie  was  an  under  corrvnt  tliai  prevented  the  tine 
Jrom  being  carrier)  away. 

In  the  Iiidiiui  nnd  Chinese  Reus  we  have  good  cxampks  of 
periodiail  airreriDi,  evidently  relerable  to  the  periodiail  winds 
or  moiifiiionii. 

From  Si.  John's  I*oint  to  Cape  Coiniorin  there  is  u  nearly 
constniK  current  in  the  direction  of  the  coast  from  N.N'.W.  u> 
S.S.E.:  except  th«t  between  Cii})c  Corn lorin  and  Cochin,  it 
flows  from  S.E-to  N.W.  from  Ocluher  to  tho  cnil  of  January. 

The  currt-m  sets  from  tlie  oceiin  into  the  K«d  Seu  from  Oc- 
tober (o  Mity,  aii<)  ruuft  out  of  that  »ea  from  May  to  C^ctobcr, 
A  curr«.-m  commonly  sets  from  the  (tulf  of  Persia  loword*  ihc 
oci-nndiirinf^tlie  whole  time  [hat  the  current  Hows  into  the  Red 
Sea,  and  runs  into  the  Gull'  Iruin  May  to  October, 

In  the  Gulfof  Manar,  between  Cc}-lon  and  Cnpc  Cormo- 
rtn,  the  current  flows  northward  fmm  May  to  October,  set- 
ting the  remaining  sit  months  to  llie  S-W,  and  S.S.  W.  From 
P(3ro  Point  on  tlie  north  of  Ceylon,  to  Pointe  dc  Gnllc  on 
the  (outh,  the  current  run.t  S.E.,  S.S.E.,  S.,  S.\V.,  and 
W.,  accon!in;r  tolhenaiiirr  of  ihccosMt,  unitin<^  iit  the  Potntc 
de  Gnltc!  with  the  current  that  comes  out  of  the  Otilf  of  Ma- 
nar. The  ordinary  velocity  of  the  sireiim  on  the  M>ulh  coiut 
of  Ceylon  is  about  a  league  an  hour.  The  Ceylon  currents  are 
weak  in  June  and  November.  In  the  H.->y<>i'B«n^l  the  cur- 
rent* run  with  the  win<l  toward*  thv  N.i'-  during  the  .S.W. 
or  W.  nionwwn,  nnd  ■'Inckcii  tn  Sc|»t«:mhcr.  ()it  the  roii^ 
of  On*«i,  nlMiut  ctt,'lit  days  Ix^for^  the  wjuiiMJV  their  diriMtion 
is  towards  tin-  <outli,  ami  thfy  Iwcome  strong  at  tin-  i-nd  of 
the  month.  During  the  N.K.  and  K,  monsoon,  tlie  euiTenl^ 
an,  n»  before,  with  the  wind,  and  strong  in  pro{»rtioi)  to  it ' 

In  the  S.\V.  monsoon  (he  current  between  the  cobmI  of 
Malabar  and  the  Lnlidivo)^  sets  lo  the  S-^.E.  with  n  velocity 
of  ttienly,  twcntr-four,  or  twenty-six  miles  in  twenty-foul' 
hours.  Uetwecii  the  Lflkdivns  its  diri,rction  is  to  Uic  S,S.W. 
nnd  8.W.,  itx  rale  being  from  eiglitei'n  to  tweniy-lwo  mdm  in 
Iwcnty-lbiir  hours.  'Dxk  current  setting  W.  or  \V,S,W.  to 
Ihe  weitwiird  of  ittene  islands,  varies  tu  velocity  from  eight  to 
eleven  miles  per  day.  There  is  a  strong  current  among  the 
Maldivei:  among  the  southern  isles  the  diretrtinn  is  generally 
to  the  E.N.E.  in  March  nnd  April;  in  Mny  it  sets  to  tlw 
eastward;  in  Jonc  and  July  the  currmw  olten  run  to  the 
W.N.  W,,  particularly  to  the  soulli  of  llie  equator.  Between 
tboe  isles  and  Ccyloii  tbcy  lic<|Ui:iilly  set  hirougly  lo  the  w»t- 
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ward  during  the  moulha  of  October,   Koveniber,  sixl   De- 
cember. 

Thti  currents  in  tlie  China  seas,  at  a  distance  from  Bbore> 
geoeraliy  floW|  more  or  less,  towards  the  N.K.  from  the  mid- 
dle of  may  to  the  midtlle  of  August,  and  bave  a  contrarr  di- 
rection from  the  middle  of  October  to  March  or  April.  Ilie 
velocity  of  the  currents  from  the  N.E.  b  usually  greater  in  Oc- 
tober, November,  and  December,  along  the  adjacent  shores, 
than  that  of  the  opposite  set  in  May,  June,  and  July.  Ilieir 
strength  is  most  felt  among  the  islands  and  shoals  near  the 
coast 

The  strongetit  currents  of  these  seas  are  experienced  along 
the  coasts  of  Cambodia,  during  the  end  of  November.  Tb^ 
run  with  h  velocity  of  from  fifty  to  seventy  miles  to  the  south- 
ward, in  twenty-four  hours,  between  Avarclla  and  Poolo 
Cecir  da  Terra.  Some  part  of  the  stream  setting  into  the 
Straits  of  Malacca,  causes  the  tide  to  run  nine  hours  one  way 
and  three  hours  the  other.  The  currents  to  the  northward 
commence  running  in  April  through  the  Straits  of  Banca,  past 
the  Straits  of  Malacca,  and  along  the  west  coast  of  the  Gulf 
of  Slam,  setting  along  the  north-east  side  of  the  same  Gulf  to  ' 
the  E.S.K.  untu  to  the  eastward  of  Point  Goby;  they  ^en 
bend  tu  the  N.E.  running  along  the  coasts  of  Cambodia, 
Cochin-China,  and  China,  tilt  September,  when  the  oppt^ 
site  monsoon  and  currents  prevail  trom  the  N.E.,  and  conti- 
nue to  March  or  April. 

Periodical  currents  occur,  acconling  to  M.  Lartigue,  along 
the  west  coast  of  South  America,  from  Cape  Horn  to  ladtnde 
W.  The  S.  and  E.S.E.  winds  produce  a  current,  oening 
to  tlie  N.W.,  off  the  coast  of  Peru,  of  which  the  maxioaun 
velocity  is  fifteen  miles  in  twenty-four  hours,  and  tlie  mean 
velocity  about  nine  or  ten  miles.  Between  this  current  and 
the  cottst,  tliere  is  a  counter  current  flowing  to  the  S.E. 
During  the  prevalence  of  the  wind  from  N.  to  W.  the  current 
flows  S.E.,  but  is  only  sensible  near  tJie  land*. 

Temporary  currents  are  innumerable,  every  severe  gale  of 
any  duration  producing  one.  Nothing  is  more  common  than 
these  partial  currents,  which  are  more  particularly  felt  along 
coasts  and  through  channels. 

Thedirection  and  velocity  of  the  currents  above  enumerated 
may  be  considered  rather  as  approximations  to  the  truth,  than 
as  the  truth  ittelf^  for  the  determination  ofcurrents  is  liable  to 
many  errors.  The  usual  manner  of  ascertaining  them  is  by 
comjiariug  tbe  true  place  of  a  ship,  determined  by  means  of 
chronometers  and  astronomical  observaUons,  with  the  poeiticm 

■  Lirtigut,  Deiicription  dc  la  Cole  du  Pcrou. 
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'  the  &aine  sliip  as  O^ilucnl  by  ttenil  reckoning,     'i'hc  latter 

tb  a  calculation  of  the  vessel's  way  ihroiigti  the  water  hiagi\-eii 

jilirectioi).     The  rale  of  the  v<-!><sel's  way  i» estimated  by  means 

[ofu  contriran'.'v  catlcd  a  tog'liiic,  nr  ii  licicnt  iliocmlof  trhich 

I  there  ts  a  floaL     AccorOing  ti>  tin-  qiiatitily  uf  line  run  out  in 

I  a  gtTeii  tinn^,  wiili  allowances  for  the  uf^itation  of  Uie  itca,  &c, 

>  \»  thu  rale  of  the  vessel's  way  calculated.     This  operalion  \% 

[liable  lo  iiumeraiui  errors;  and  even  with  the  line  and  glasses 

fin  ihc  highest  order,  requires  a  nic«ly  oi  execution  seldom 

I  practised.     The  direction  ol' the  veswl's  course  is  c^limaiod 

l)y  the  compass,  with  allowances  for  magnetic  variation.   Hero 

I  we  have  a  mml  Iniillul  xmu'ce  of  error,  for  until  Inielv  no  □)- 

',  lowttuce  whatever  was  aitein|)t(»J  tor  the  local  attraction  of  the 

jahip.     It  is  ROW  well  kiwwo  that  the  disposition  of  iron  in  a 

vessel  is  such,  ihat  no  iwo  ships  will  be  fouiKl  to  have  ihe 

same  local  attraction  ;   consequently  no  rules  ean  be  adopted 

lor  correcting  tlie  error  ot  aberration  by  means  of  placing  the 

niagnciK  in  smy  partteulnr  Miuuiioii,  though  some  Miuationi 

have  been   foiiii<l  more  favourable  fur  true  c^wrviiliorw  than 

ntlwrs.      It  wax  not  until    Mr.  Barlow  invented  hih  plaic  of 

I  iron  for  counteracting  the  eOect  of  aberration,  that  the  error 

arising  from  it  eonld  be  fully  known.     Now  neartv  all  the 

preceding  observations,  as  to  the  direction  and  velocity  of 

'  currents,  were  made  before  this  great  source  of  en'or  wok  im- 

(lerstuod ;  consequenUy  many  of  ihein  are  erroneous,  and  re- 

tquiro  that  re-examination  which  the  advance  of  science  has 

I  rcndorcd  necoMarr.     It  is  clear,  that  if  a  vessej  is  steering  one 

tcounc  and  tlime  on  board  consider  they  are  taking  another, 

the  po»illon  deduced  Irnui  dead  feckouing  must  wamler  from 

tin:  truth  in  pnijiortkin  to  the  aniouni  of  aberration,  even  ■■U{>->' 

iwaing  the  rate  of  way  through  the  water  and  other  necessary 

xibsemuinns  correct. 

If,  in  the  aimex<?d  diagram,  a  vessel,  without  any  allowaneo ' 
I  ibr  aberration,  be  ati^osed  to  bold  her  course 
1  from  a  to  A,  white  in  reality  Iter  course,  with  ' 
\  proper  allowance  Un-  altcrration,  h  from  a  lo 
I  (,  the  diuatice  iVum  h  to  r  nill,  uccoidiiig  lo 
(lie  uxiiul   practice,   be  referred  to  current, 
after  an  ob^ertiilioii  shall  have  shown  that  her  true  plac*>  is 
air.  It  willbeciearlhat  in  this  case  no  such  current  extsls,  and 
that  lite  difference  between  the  true  and  calculated  situatioiM" 
I  of  the  ship  aftsci  snicly  from  want  of  attention  to  local  nttrnt^'' 
ition.  '" 

Another  great  source  of  error  m  ctlimaling  the  vbIimoT' 
curceius  hat  been  noticed  by  Oiptain   Basil  Hall.     Thiti  an-^i 
thor  ohservei,  that  the  UMial  titethud  of  laying  down  »hips' 
tracks  by  two  lines,  one  representing  the  cotirM:  ih  eitimnii-d 
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from  the  dead  reckoning,  and  the  other  us  deduced  from 
chronometers  and  ]unar  observations,  leads  to  do  itifonnatimi 
as  "  to  where  the  current  began,  or  where  it  ceased,  or  what 
was  its  set,  or  Its  velocity."  He  proposes  instead  of  this,  that 
the  position  of  the  ship  tound  at  each  eood  observation  should 
form  the  point  of  departure,  both  for  the  line  representing  the 
distance  and  direction  to  the  next  observed  true  position,  and 
for  that  representing  the  ship's  course  as  estimated  l^  dead 
reckoning*.  A  very  superior  plan,  and  one  that  should  super- 
sede the  old  method. 

Although  these  causes  of  error  render  the  exact  velocity  and 
course  of  currents  heretofore  observed  vague  and  uncertain, 
so  that  many  minor  streams  may  be  found  imaginary,  and 
tl)at  the  navigator  may  be  exposed  to  great  danger  from  im- 
plicitly depending  upon  them  ;  yet  to  me  geol<^st,  perhiqM, 
they  may  not  be  so  formidable ;  as,  probably,  the  genera)  ve- 
locity of  currents  will  not  be  found  greatly  altered ;  and  as  It  is 
with  their  velocity  and  consequent  transporting  power  that  he 
is  principally  concerned. 

Transporting  Power  of  Tides. 

The  stream  caused  by  tides  varies  much  in  strenfi;th,  but  a 
common  velocity  appears  to  be  one  mile  and  a  hali  per  hour, 
when  head-lands,  shallow  banks,  and  other  obstacles  are  not 
opposed  to  it;  and  therefore,  even  supposing  the  superficial 
velocity  to  extend  to  the  bottom,  which  would  not  be  the  case 
except  in  comparatively  shallow  seas,  the  general  transportii^ 
power  of  such  tides  would  appear,  judgiogfrom  the  effects  we 
witness  near  shores,  to  be  but  small.  This  the  unchanged 
character  of  soundings  for  a  great  length  of  time,  though  pnn- 
cipally  composed  of  mud  and  sand,  seems  to  attest. 

Where  obstacles  are  opposed  to  the  tides,  the  transporting 
power  will  be  increased,  and  the  changes  produced  more  rapio. 
The  tide  through  the  Pentland  Firth  having  a  velocity  of  nine 
miles  per  hour,  would  scour  out  pebbles  of  considerable  size 
from  its  channel ;  but  its  power  to  do  this  would  cease  at  each 
extremity,  where  the  tides  flow  at  the  rate  of  two  or  three 
miles  per  hour,  and  the  local  cause  would  merely  produce  a 
local  efiect.  The  same  with  the  Race  of  Aldemey,  and  other 
similar  places. 

Changes  in  the  shape  of  sand-hanks  frequently  take  place 
when  they  approach  the  sur&ce ;  but  as  they  then  come  Within 
the  influence  of  another  cause,— the  action  of  the  waves,  the 
transporting  power  of  which  is  very  considerable, — too  much 
most  not  be  attributed  to  the  mere  force  of  a  tidal  stream. 

•  Edinburgh  Fhitosopbical  Journal,  vol.  ii. 
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Tlie  transporting  power  of  lidnl  rivers  oulwnrtK  or  into  the 
waters  oT  the  sea.  is  roiisiderfibie,  more  porttctilnrly  during 
the  time  ofrrvtlicU  ur  HikkIs.  A»  }iiu  bcvii  Mxn,  tlic  tide  of 
ebb  ill  rivers  t»  ulwuyti  |rreiiler  than  ihe  llood  ;  tiicrefore,  al- 
thouffh  cKtiiiii-y  witters  are  very  tut  bid,  and  n  ^rtut  propuilion 
uf  (licm  merely  carried  backwuids  and  forwanls  dctiltux  will 
escape  into  Uie  open  sea  in  proporliou  to  the  diil'ereiice  of  ve- 
locity between  the  chb  and  flood.  It  should  be  remarked, 
that  all  e&tuarics  have  a  tendency  to  be  filled  tip  by  depotitioD 
of  ihc  matter*  held  nice hniii ail ly  in  Mispenwon  by  their  waters. 
Tltc  heads  of  e»tuiiiii=(  lire  very  Irwiuenily  idluviid  plains, 
fonncd  ot'  the  Mune  kind  of  mud  ami  ult  as  arc  at  present 
broujjht  down  by  the  rivers;  and  ii  often  npjjears  as  if  the 
tides  had  flowed  np  to  touch  j^reatcr  dUlances  iJian  they  now 
do,  the  higher  parts  having  been  gradually  silled  up*.  'I'hov 
appearances  arc  so  common,  that  it  is  useless  to  insist  ujHm 
tliem;  but  the  cKlenI  of  fliit  lRtid»,  evidently  aceumulaTed  in 
this  way  on  tlie  mles  mul  heads  of  ehtuuries,  is  often  very  re- 
markable, ntui  tvdiild  seem  to  hitve  required  a  long  lapse  of 
Uf>C5  for  their  funmitiun;  more  parlicuiiirly  when  the  present 
deiiouLii  of  the  same  csuiarieii  are  consideretl. 

Notwithstanding  thi»  deposit  in  the  estuary  itself,  tatd  tlie 
bars  and  banks  accumulated  at  llie  mouths  of  so  many  tidal 
rivers,  above  noticed,  mud  and  sill  escape  into  the  wea,  and  are 
transported  by  the  tides  to  greater  or  Icis  distances  from  the 
rivers;  .is  may  often  he  eeen  at  low  water,  on  coasts  where 
tidal  rivers  discharge  themselves. 

The  iraiiipurling  jiower  nf  Itdex  and  curretils  being  pro]>o>^ 
ImimkI  to  tlieir  velocity,  and  tliis  being  greatest  when  obstacles 
nre  op{>une<l  to  eidicr,  it  is  in  these  situations  that  we  should 
luc^  fur  the  greatest  transjiurting  power. 

ITie  diilisrence  between  the  velocity  of  tides  on  the  surface 
and  at  motlcratc  depths  must  be  very  considernble,  otherwise 
the  previously  noticed  power  of  water  to  tear  up  diJferent 
kinds  of  substances  Hi  given  velocities  must  be  ineorrect;for 
if  the  velocities  were  nearly  as  great  at  moderate  depths  as  on 
the  Kurfiice,  tidal  streama  would  be  little  else  than  a  nuus  of 
turbid  waters. 

The  discoloration  of  the  sea  to  greater  or  less  distances 
from  tile  shore,  according  to  the  depth,  is  well  known  to  be 
effected  during  heavy  gnTcs,  and  is  due  to  the  action  of  the 
waves,  ond  not  to  llint  of  the  tiile  merely  pa!i»iiig  over  »and  or 
I  mud  with  u  certain  strcngtlii  aiul  thereibre  must  not  he  con- 

I  (iHindcd  with  it. 

L 


If  we  MiuM  alway*  ^Ivc  implirii  oonfiiknw  to  old  inii)M  and  plutu. 
peat  depcdttof  Ifauualntc  notildxcai  tab«velAkeaplM««tlliinbiuaricil 
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To  take  an  example  nf  tidal  wnters  riinning  over  a  certain 
bottom : — At  the  Shambles,  a  well-known  bank  near  the  island 
of  Portland,  the  tides  run  at  the  rapid  rate  of  about  three  nau- 
tical miles  per  hour,  over  soundings  of  gravel  which  do  not 
alter.  Now,  if  the  calculations  above  noticed  were  correct, 
and  (he  inferior  velocity  not  very  considerably  difFbrent  from 
that  on  the  surface,  stones,  the  size  of  eggs,  could  be  torn  an 
by  water  with  a  velocity  of  thrlee  feet  in  a  second,  or  S600  yaTOS 
in  an  hour;  consequently  die  pebbles  on  the  bank  would  be 
carried  away,  and  nothing  but  bare  rock  or  masses  of  stone 
would  be  left ;  but  the  soundings  on  the  Shambles  are  the  same 
at  present  as  they  are  represented  to  have  been,  by  the  charts, 
many  years  ago. 

The  preservation  of  the  same  kind  of  bottoms  or  soundings, 
over  which  ddes  or  currents  pass  with  considerable  velocity 
without  their  being  altered,  is  ^miliar  to  most  mariners;  and 
it  would  seem  that  we  are  iar  from  being  acquainted  with  the 
respective  velocities  required  to  tear  up  mud,  sand,  and  pebbles 
nt  various  depths  in  the  sea.  TidHl  streams  flow  over  mud 
bfluks  in  some  estuaries  at  the  rate  of  a  mile  ardn  half  or  two 
miles  per  hour,  without  removing  them ;  diongh,  if  the  above- 
noljced  calculations  were  always  applicable,  the  current  would 
be  sufficiently  strong  to  remove  pebbles  of  some  site.  He 
same  remark  applies  to  innumerable  sand-banks*. 

TVansporting  Power  ofCwrenU. 

In  estimating  the  transporting  power  of  currents,  we  thourd 
consider  the  causes  which  produce  them,  and  the  nature  of  the 
fluid  in  which  they  are  produced.     The  motion  of  the  eaitl^ 

•  Whilp  oil  tlip  siitjert  of  soundings,  it  may  b«  noticed  tlmt  the  Britbh 
IilHTids  are  in  rculity  united  lo  iho  continent  boncath  th«  ita  hy  baalw  of 
Taricm  kinds,  at  greater  or  less  drptlii ;  tiie  principal  Huuiidin]^  on  whM)j 
arc  mud  or  sand,  Tile  wltole  is  more  or  less  known  by  the  name  of  aounj? 
ings,  beoaitse  bottom  can  be  easily  ubtiuned  by  a  lins  of  cigTity  orniiiety 
fatfiomi  in  length.  Tlie  boundary  of  these  toitndingi  is  traced  on  all  gbml 
dlurtf,  and  is  seen  to  commence  attlie  bottom  of  the  Bay  of  Btway,  Ihtivto 
run  rotuid  tlie  Uiitiih  islei,  and  to  communicate  with  the  sfaallBm  of  t)v 
German  Ocean. 

The  bed  of  tlie  sea  in  these  Minndiiigs  can  only  be  conaidered  as  lo  mucli 
of  the  continent,  which  happcni  to  be  at  no  great  depth  bcneath^e  onal) 
lereL  The  upper  part  of  tne  bottom,  tenuoted  by  various  anitsda-  wMjm 
•xuviie  or«  daily  left  in  it,  ii  probably  in  a  great  ineesuTii  (JctiTed  tttMa  tha 
dstriliis  of  the  Ehitinh  Islands  and  luoh  parts  of  the  OHitLDent  of  Europa,  j|( 
are  cither  bathed  by,  or  discharge  their  waters  into,  tbtie  seas.  Tb*  <Itpw 
being  comparatively  inconiiderahle,  the  fiilcs,  currents,  and  warej  ktt  pro- 
bably mabted  to  net.  according  to  eireumMnucc!^  in  Ihedistribnlioa^ofAto 
detritui. 

'iThveoune  of  the  tides  Tound'the  British  Islands  ia  reprewnted  ia  Dr. 
Young's  Natural  Philosnphv,  vol.  i,  pi.  -IS.  fig.  .^I'l ;  see  also  Lubbock  on 
Tidei,  niil.Tr.inii.  is;(l. 
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although  it  wonld  secai  to  {rive  a  certain  general  inoven>ent  to 
tbe  waters  of  our  globe,  does  Dot  appear  cnpatile,  taken  hy 
itself,  of  producing  currents  of  gvologtcal  importance.  The 
great  cause  of  occw-curivnts  Kccms  to  uc  prevalent  winds ;  and 
accord  intjiv  n-c  fmd  ll)nt  in  ilie  cijtiJiloriul  regions  of  the  world, 
over  which  the  more  or  Ie»»  cHsteri;,'  winde,  fommooly  cnlled 
the  Trade  W'indi,  prevail,  (here  ii  a  tenilency  of  llie  wntcrif 
to  Sow  westward  in  the  Pacific  Ocean,  in  (lie  Alhmiic,  luid  in 
those  parts  of  iJie  Indian  seai.  free  from  the  inonsoon&.  That 
the  winds  are  the  f^at  cause  of  ocean-currents,  is  a  fact  !>ufll> 
cicntly  proved  by  the  velocity  uiid  direction  of  such  currents 
ill  tlie  IndiiU)  and  Chinese  )>ras  varying;  with  the  force  and  di- 
reciiiHi  ofihc  mooMion.t.  On  this  Milijecl  Major  Kennel  ob- 
serves, "his  well  known  how  ea»ily  a  current  mav  be  induced 
by  tlie  action  of  the  wind,  and  how  a  strong  S.W.,  a  N.W'., 
or  even  a  N.E.,  wind  on  our  own  coasts  raises  the  tide  to  an 
extraordinary  height  in  the  English  ChnnncI,  (he  river 
Thames,  the  ease  const  of  Britain,  &c.,  a«  those  winds  respec- 
tively ptcrail.  The  lute  ingenious  Mr.  Smcaton  uscerlidned, 
hy  experiiucnt,  tliat  in  a  Ciuial  uf  four  utiles  in  length,  ll>c 
water  was  ke^it  up  four  hiclji^  liiglier  at  one  end  than  at  the 
other,  merely  hy  the  nction  of  llie  wiiitl  ulutig  the  cuiiul.  Tlic 
Bakic  is  kept  uji  two  feet  at  least  by  a  strong  X.W.  wttul  of 
aoy  cofXinuaoce;  and  the  Caspian  Sea  is  higher  by  several 
leet,  at  either  end,  as  a  strong  northerly  or  southerly  wind 
prevails.  It  is  likewise  known  ibnta  large  piece  of  water,  ten 
mites  broad,  and  gcner.illy  only  three  fi-cl  dcc|>,  has,  by  a  strong 
wind,  had  its  unters  driven  (o  one  xide,  uimI  suslained  so  as  to 
become  MX  feet  deep,  while  the  windwatd  side  was  left  dry. 
Therefore,  as  water  pent  up  so  that  it  cannot  esca)>e  acquires 
a  higlier  level,  in  a  place  where  it  can  esca)>e  the  same  ope- 
ntion  produces  a  current,  and  this  current  will  extend  to  a 
greater  or  less  distance  according  to  the  fi)rce  by  which  it  is 
produced  or  kept  up*." 

It  is  also  considered  that  the  moon  exeicise*  nn  influence 
on  the  walcj-sof  tlie  ttof>ical  regions,  increasing  tlieir  velocity 
by  drawing  them  from  K.  to  W,  The  current  selting  six 
hours  one  way  aitd  six  hours  the  otlier  through  the  Straits  of 
Messina,  though  there  ia  do  riso  or  fall  of  water  with  it,  is  at- 
irihuled  to  tlie  mfluence  of  the  nionn,  ant)  may  be  con^i<lered 
as  a  tide.  Capt.  LivingMon  oliserve'S  that  "whcu  the  sun's 
declinntion  i«  N.,  the  K.r^  trade  wind  blows  fresher,  and  ex- 
tends funiier  to  iIk  nonhward  than  when  the  sun'->  declina- 
tion is  S.,  thus  forcing  a  gres(er  body  of  water  into  the  Ca« 
Tibbeaii  ijeat." 

The  current  setting  into  llie   Medittrranean  through  the 


■  Ou  iIm  CliiiiiK-1  Ciinfitl. 


)  l*nnl>'*  AUwIic  ^tmiolir- 


114-  Transporting  Power  (^Currents. 

Straits  of  Gibraltar  is  commonly  attributed  to  the  evaporodon 
of  that  sea,  which  also  receives  a  large  sup^  of  water  from 
the  Black  Sea  through  the  Dardao^les.  The  easterly  in- 
draaght  Irom  the  Attaatic  is  stated  to  commence  nearly  one 
hundred  leagues  to  the  westward  of  the  Straits  of  Gibraltar. 
It  has  been  supposed  that  an  under  and  counter  current  sets 
outwards;  but  this,  as  has  been  above  noticed,  has  been  lately 
controverted*.  That  under  currents  do,  however,  occur  in 
the  Mediterranean,  Capt-  Beaufort  affords  us  sufficient  proof. 
After  remarking  that  trom  Syria  to  the  Archipelago  there  is 
a  constant  current  to  the  westward,  slightly  felt  at  sea,  al- 
though  very  perceptible  on  shore,  amounting  to  three  miles 
per  hour,  between  Adratchan  Cape  and  the  opposite  island, 
he  observes,  '*  The  counter  currents,  or  those  which  return 
beneath  the  surfaceof  the  water,  are  also  very  remarkable :  in 
some  parts  of  the  Archipelago  they  are  sometimes  so  strong 
as  to  prevent  the  steering  of  the  ship ;  and  in  one  instance^  on 
sinking  the  lead,  when  the  sea  was  calm  and  clear,  with  shreds 
of  bunting,  of  various  colours,  attached  at  eveiy  yard  of  (he  line^ 
they  pointed  in  different  directions  all  round  the  compassf." 

These  observations  of  Capt.  Beaufort  are  of  the  highest 
importance  when  we  consider  the  transporting  power  of  cur- 
rents, because  they  seem  to  show  that  we  cannot  judge  of  the 
direction  of  under  currents  from  those  known  to  flow  on  the 
sur&ce. 

The  winds  being,  generally  speaking,  the  cause  of  the  great 
ocean-currents,  and  effects  being  only  in  proportion  to  their 
causes,  the  streams  of  water  thus  produced  wUl  not  extend 
deeper  than  the  propelling  power  of  the  winds  can  be  felt. 
Now,  as  the  ocean  varies  in  density  according  to  its  depth, 
the  cause  sufficient  to  move  waters  on  the  suifoce,  and  to 
certain  depths  beneath  it,  will  constantly  meet  with  opposi- 
tioti,  at  an  increasing  ratio;  until  finally,  the  moving  power 
and  the  resistance  being  equal,  no  e&ct  whatever  is  pro- 
duced ;  end  all  water  beneath  a  certain  depth  would  bc^  as 
&r  as  respects  sur&ce  causes,  immoveable,  and  consequently 
would  have  no  transporting  power. 

Hence  it  would  appear  that  the  transporting  power  of  cur- 
rents will  depend  on  the  depth  of  the  sea,  all  other  thii^ 
being  equal,  and  that  the  smaller  the  depth  the  greater  the 
transporting  power.  Consequently,  coasts  are  the  situations 
where  we  may  look  for  this  power. 

If  the  current  entering  into  the  Mediterranean  from  the 
Atlantic  be  due  to  the  evaporation  of  the  former,  this  also  is 
a  superficial  cause,  and  its  effects  will  gradually  become  less, 
until,  in  deep  water,  it  ceases  altogether. 

■  LyeU'i  Principles  of  Geology.  t  Braiifort'i  KaMinania, 
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We  have  wen  that  lidott  115  well  lu  currenu  Imve  t)i«ir  greal- 
en  t«lociiy  in  mIiuIIow  wnter,  across  IiimkIIiiikU,  or  bi  con- 
tracted channeU;  cot)te4}it«iiiiy,  fheir  grt-niei't  triinKpnninjf 
power  exists  in  the  same  situation-,  and  will  be  local.  'Ililei 
commonly  exert  an  e(]ital  transportiiif;  powei*  in  tiio  direo 
tions,  for  llw  most  part  opposite  to  cacli  other,  except  in  the 
c«^  ofnvcn,  where  ilii«  power  ii>  greater  on  the  ebb  thnn  nt 
the  flootf.  Unless  the  rivers  be  very  co  11  si  d  cm  lie,  the  lletri- 
lus  brought  through  their  embouchure*  by  llic  itii))ennr  velo- 
city of  the  ebb,  entei->  into  the  power  of  the  coatt-tidrv,  iin<)  i» 
carried  backwards  anil  fbrwardii  by  litem  until  deposiird.  But 
in  the  ca-ic  of  great  rivers,  such  as  the  Maranon,  St.  I,!»w- 
rence,  and  Orinoco,  the  unchecked  detritus  is  borne  <i>ru:ird, 
until  Etopgied  and  turned  by  the  ocean-currents.  Large  ad- 
ditions arc  daily  made  to  ttic  coast  of  Souih  Ameriea  by  the 
depmil  front  (he  wnten«  of  the  Maranon,  wliicli  are  carried 
toward  the  .\licire  bv  the  prevailing  cni'rent  *. 

Upon  a  review  of  what  bait  heen  Mated  respecting  (he 
streams  of  water  caused  by  ti<les  and  ciirrenis,  it  ivould  s(i- 
iiear  that  (heir  geological  importance  will  depend  upon  the  re- 
lative depth  of  water  which  they  traverse,  and  their  proximitv 
10  land,  by  which  tlicir  velocity  is  increased.  Kound  coasts 
tbcy  have  a  tranNporling  power,  which  varies  according  to 
circumslances ;  being  greatest,  all  other  things  remaining  tlic 
«mr,  nearest  the  land.  In  great  depths  wc  have  no  reaM)n 
tu«u]i]Mxi<-  that  ihis  irnnsporling  power  cxi*l»;  tir  if  it  docs, 
the  caii«e«  muit  betbflt^rcnt  rmni  tbiMC  which  produce  motion 
on  the  surface.  It  does  not  appear  that  we  are  acquainted 
with  the  velocities  which  could  tear  up  mud,  sand,  or  gravel : 
lur  currents  pass  over  the  bottom  in  shallow  water,  c(Mnpo«ed 
of  mud  at>d  sand,  without  mixing  them,  with  a  con*tdcrabl« 
sur£icc  velocity.  The  changes  produced  on  the  bottom  arc 
•carcely  pcrccjMiblc,  within  the  periods  vn:  Oiould  consider 
long,  unless  in  sliidlow  wnlcr,  and  near  (hr  months  ot'great 
rivers,  the  depoiiii^  from  which  must  grailually  accumulate, 
and  diminish  the  depth  of  the  water.  In  the  soinidings  round 
coasts,  we  do  not  generally  litid  any  great  ine<)ualitte8 ;  but 
in  the  ocean  these  must  exist  to  a  vury  great  extent,  as  is 
shown  by  the  rocks  shoals,  and  unnll  islands  scattered  over 
if,  the  topt  »r  iiTtninlnins  emerging  from  the  water,  which  fa 
generally  of  great  dej>lh  close  to  them. 

Active  yo/catuu. 
The  surface  of  tlie  earth  h  irregularly  marked  bv  orlRixs, 

•  Til*  KSIrrupoii  ihJi  niHM V«a  libsllcw,  iKm  t^^  fKFlJf'd'^ilKerrniif  fe 
a]ipraxfc  withovt  jresl  mi*,  tliv^nly  hsiWin  bcinf  the  months  •frircn. 
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through  which  various  gases,  cinders^  ashes,  stonss,  uid 
streams  of  red-hot  meUeu  rocks  are  prqected.  From  this 
continued  propulsion  of  matter  through  a  vent  or  Tents,  a  co- 
nical moss  is  accumulated,  to  which  the  name  of  volcano  is 
amlied.  Vdcsaas  di&r  materially  id  the  quantity  of  matter 
ejected,  but  agree  in  such  a  general  resemblance  to  each 
other,  that  they  seem  all  referable  to  the  <^rations  of  the 
same  causes. 

Various  theories  have  been  formed  fer  the  explanation  of 
volcanic  phenomena ;  but  it  must  be  confessed,  that  they  are 
all  more  or  less  defective,  and  that  the  reel  causes  ofauch 
phenomena  are  mure  subjects  of  conjecture.  With  some  of  the 
^hcts  we  are  fkmiliar ;  though  with  the  dititricts  most  ravaged 
by  erupted  matter,  we  are  far  from  being  well  acquainted ; 
our  principal  knowledge  of  volcanos  being  derived  from  the 
two  largest  active  vents  of  Europe,  Etna  and  Vesuvius,  but 
principally  from  the  latter.  Etna  certainly  covers  a  conaiderw 
able  surface,  but  Vesuvias  sinks  into  insignificance  before 
some  of  the  great  volcanos  of  the  world. 

From  their  general  proximity  to,  or  occurrence  in,  the  tea, 
it  has  been  supposed  that  the  active  state  of  volcanos  is  pro- 
duced by  the  percolation  of  sea-water  to  certain  metallic  bases 
<^  the  earths  or  alkalies  at  various  depths  beneath  the  surface ; 
which  metallic  bases  being  thus  inflamed,  cause  the  phnao- 
mena  observed  in  volcanic  eruptions.  The  volcanos  in  the 
interior  of  Mexico,  as  also  the  volcanos  of  Tartary,  have  been 
accounted  for  by  the  advocates  of  tliis  theory :  the  former,  by 
supposing  a  connexicKi  between  the  vents  of  Colima,  Jorutlo, 
Fococatepetl,  and  Orizaba,  all  situated  on  the  same  line ; — the 
latter,  by  considering  that  the  waters  of  salt  lakes  may  perc»- 
late  to  their  foci.  Recent  researches  would,  however,  appear 
to  render  thift  hypothesis  untenable;  for  according  to  MM. 
Klaproth,  Abel  R^musat,  and  Humboldt,  there  is  a  vc4canic 
region,  with  an  area  of  about  2500  square  geographical  miles 
in  central  Asia,  between  SOO  and  400  leagues  distant  from  the 
sea.  The  principal  seat  of  volcanic  action  is  the  range  of  the 
Thian  chan,  in  which  are  the  two  volcanos  of  P4  chan  and 
Ho  tch^iu,  distant  about  105  miles  in  an  east  and  west  di- 
rection from  eadi  other,  tlie  former  being  about  385  leagues 
from  Lake  Aral  *.  Recent  observations  also,  in  the  central 
chain  of  t|ie  Andes,  by  MM.  Roulin  and  BouHsingault,  show 
that  volcanic  eruptions  take  place  at  a  considerable  distance 
from  the  sea.  The  Peak  of  Tolima  (according  to  Humboldt 
in  lot.  4°  46'  N.  and  long.  77°  56'  W.  from  Paris,}  was  Men 
to  be  in  entjition  by  M.  Roulin  in   1826  ;  and  M.  Boussin- 

*  Uumboldl,  Fraginpni  AsiatiquGS. 
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nolt  otwervcd  a  volcono  of  lh«  ttme  tliktikt  to  be  in  HCtivity 
ID  I8Sd.  M.  Itoulin  discovered  from  ttii  niici<!iitdocutii«m  that 
there  litul  boeii  a  prcat  eruption  of  Tolima  in  March  1595  •. 

As  the  itrst  chemical  ci)>eration,  if  the  iheon;  ofa  )>ercols- 
lioa  of  svn-t*nter  to  the  metnllic  ban's  oi  earths  or  aikAlies 
vrere  true,  would  be  the  union  of  the  oxygen  with  (he  metal- 
lic base^  and  the  cxcnpe  of  oii  iiiiinenM;  quniitUy  of  hydrogen, 
M.  Gay  LuKxac  hits  obj(^c!e(l  tti  it,  that  pure  hydrogen  gas  is 
not  erolTed  Iron)  volcaiitM ;  and  as  a  proof  of  it,  obMn-d^ 
that  if  it  were  present,  it  would  be  inflamed  by  the  red-hot 
matter  ejected  from  the  craters.  Dr.  Daubcny  eiideavouri  to 
meet  this  objection,  bv  supposing  the  hydrogen  "to  hare 
cotnbiried  in  its  nascent  state  niilh  sulphur,  and  the  two  bodies 
to  )iav«  been  evulvcil  in  the  furni  of  sulphuretted  hydrogen 
gas."  He  alito  coiixtders  thut  the  presence  of  large  quantitJni 
of  muriatic  acid  would  destroy  the  infliunnuibilit}'  of  the  hy- 
drogen 1-. 

According  to  the  same  author,  the  gases  erolved  from  vol- 
canos  consist  of  muriatic  acid  gns,  sulphur  combined  with 
oxygen  or  hydrogen,  carbonic  ncid  gas,  and  nitrogen;  to 
wlurj)  must  be  nilded  a  great  qiuintity  of  aqueous  vapour'^. 

Sir  Humphry  l)avy  luund  the  kublimalions  of  Vesuvius  to 
consist  ofa  common  uili  (one  xprcinien  containing  a  minute 
({luuuity  of  muriate  of  cobnit),  chloride  of  iron,  sulptinte  of 
ioda,  muriate  anil  aidpiiittc  ufpotauu,  and  a  small  (juontilyof 
oxide  of  copper4. 

\'olcai]ic  eruptions  arc  usually  precede*)  by  detunationN  in 
tbc  mouDtaiu.  and  agilntions  of  the  earth,  or  earih<|uakes  in 
the  vicinity,  alter  which  llie  mountain  vomits  forth  an  abtms- 
dance  of  ashcN  dndvn,  and  stoneo;  and  streams  of  nidled 
lava  flow  friHii  Bi>enures  madt:  in  lh«  side  of  (he  cuiie,  the 
K&istanceof  which  becomes  uitequul  to  the  prcw-ture  of  the 
QK^ted  nxasi  within.  The  lava  very  nirely  seems  to  proceed 
from  the  lip  of  the  crater. 

-  The  following  is  a  summary,  from  various  authorities,  of 
the  Ileal  and  appearances  of  a  lava.currcnt.  "  X^va,  when 
olMcrved  lU  near  a«  possible  to  tlic  point  from  whence  it  IsftUes, 
i»  for  tti«  must  |>art  a  svmiduiil  niim  of  the  consistence  of 
honey,  but  sometimes  so  liquid  as  to  [wnHnite  ll>e  fibre  of 
wood.  Itsooii  cools  externa lly,  and  thereliirt:  exhiiiift  u  rougli 
Hoequal  surtiice;  but  as  it  is  a  bad  conductor  of  heat,  the  in- 
Icmal  mabs  remains  liuuid  long  allcr  the  portion  exposed  to 
the  air  has  become  suhdificil.  I'hu  temperature  at  which  it 
continues  fluid  is  considerable  enough  tomeltgloss  and  silver, 
and  tuis  been  found  to  render  a  mass  of  lead  flutti  in  four 

*  HcDoboldl,  Fregmcai  Au>ti<|uct.    f  IVKription  of  Vnlcanut,  p.  3i  f. 
:  IM.p.37i.  t  niil.Tru».,  1828. 
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minutes ;  when  the  lame  muss,  pisced  on  red-hot  inm,  n- 
quiretl  donble  tliat  time  to  enter  into  iiision."  The  heat  db«t 
not,  however,  appear  to  be  always  equal ;  for  it  ■■  stated,  that 
when  bell-meui  was  thrown  into  lava  (of  1794 ),  the  zinc  was 
melted  and  the  copper  remained  unfused  *. 

The  Tolcanic  en^on  which  produced  the  greatest  qoantity 
of  lava  known  to  have  been  thrown  out  at  one  tiine,  is  that  re- 
«>rded  as  having  proceeded  in  178S  from  the  low  country 
near  Shaptar  JtHcul,  in  Iceland.  The  lava  burst  out,  acconj- 
ing  to  Sir  G.  Mackenzie,  at  three  different  points,  about ei^t 
or  nine  miles  irom  each  other,  and  spread  in  some  places  to 
the  breadth  of  several  milesf. 

The  whole  of  Iceland  may  be  considered  as  little  else  than 
a  volcanic  mass,  in  which  there  are  many  apertures  through 
which  lava,  ashes,  and  other  products  have  been  ejected.  The 
igneous  matter  strn^les  to  escape  in  various  places,  and,  con- 
sequently, many  single  eruptions  from  different  points  have 
been  recorded  since  historical  times;  nevertheless,  volcanic 
discharges  have  taken  place  at  various  times  through  the  same 
apertures.  Thus,  there  have  been  twenty-two  eruptions  firom 
Hecia  since  the  year  1004;  seven  from  Kattlagiau  Jokul  since 
900 ;  and  four  from  Krabla  since  1724. 

As  might  be  expected  in  such  a  region  as  that  of  Iceland, 
the  eruptions  are  not  confined  to  the  immediate  dry  land,  but 
have  pierced  through  the  sea  in  the  vicinity.  In  January  1783, 
a  volcanic  eruption,  described  as  flame,  rose  throush  the  sea, 
about  thir^  miles  from  Cape  Reikianes ;  several  islands  were 
observed,  as  if  raised  from  beneath,  and  a  reef  of  rocks  exists 
where  these  appearances  occurred.  "  The  flames  lasted  t^ 
veral  months,  during  which,  vast  quantities  of  pumice  and 
light  slags  were  washed  on  shore.  In  the  beginning  of  June, 
earthquakes  shook  the  whole  of  Iceland ;  Uie  names  in  the  sea 
disappeared ;  and  the  dreadful  eruption  commenced  from  the 
ijhaptar  Jokul,  which  is  nearly  two  hundred  miles  distant 
from  the  spot  where  the  marine  eruption  took  place$." 

Another  siibmarine  eruption  occurred  near  the  same  island, 
on  June  13th,  1830.  An  island  was  produced,  and  consequent 
emptions  were  fearcdin  the  interior,  as  in  the  case  above  cited  |. 

An  example  of  a  volcano  forcing  its  way  from  beneath  the 
aea  into  the  atmosphere  was  observed  off  Sc  Michael's, 
Azores,  in  1811.  It  was  first  seen  above  the  sea  on  Jane 
ISth.  On  the  17th  it  was  observed  by  Captain  Tillard  and 
some  other  gentlemen  from  the  nearest  clift'  of  St.  Michael's^ 
The  appearances  were   exceedingly  beautiful,   the  volcano 

•  Daubenjr,  Descriptioii  of  Volcano*,  p.  381. 

t  Sir  Gcorn  Mackeiuia,  Travels  in  Iceland,  3nd  edit.  X  ^^■<'- 

II  ioutatJ  de  Giologie,  torn.  t. 
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kliootiug  up  culuiiiiis  of  ttir  bUckcn  cluJcrs  tu  tlie  lieiglit  uC 
l>etweeu  700  and  800  fevC  aliuve  the  »iirtiic«  ul'  dte  water. 
When  not  ejecliiig  ashes,  an  immense  iMiiiy  of  vapour  or 
smoke  revolved  almost  horiifontally  on  the  sea.  The  burau 
arc  clcstribcd  ub  acconipaiiicd  by  exolosioDs  rcsenibUng  » 
mixed  discharge  of  cannon  atid  musKctry.  and  by  a  great 
abuiidancv  of  liglitnin^*.  By  tJic  4th  of  July  a  complete 
Uhuid  was  formed,  dc»cribi.-d  by  C«pt.  TiUjird  (who  landed 
u)>on  it,)  a>  nenrly  a  mile  in  circumference,  almott  drcuUir, 
and  about  300  fc«i  ui  heigliL  lu  tliu  centre  there  was  a  cruier, 
then  full  of  hot  water,  which  diuhargetl  itself  throuf(h  an 
opening  facing  Si.  Michael's.  To  tliis  island,  which  after- 
wardii  disjippi-arcd,  Capt.  Tillard  gave  the  name  of  Sahrinai 
TnMn  that  of  tii«  frigate  which  he  commanded. 

By  reference  to  tJiG  manuscript  journals  of  ihv  Koyal  So- 
ciety ui'  lA>ndoii,  I  liiid  lliat  n  volcanic  itluiid  wan  thruwii  up 
among  tiie  W'extern  iNlaittU  about  tlie  mid<lle  of  the  xeret>- 
teeuth  century.  Sir  H.  Sheren  in  described,  in  tlie  account  of 
the  meeting  of  the  Royal  Society,  on  January  Ttli,  1690— 91,  iw 
having  iutbrmed  iliosc  aiaembled,  "  that  his  father  passing  by 
the  \Vcslcri)  Islands  went  on  shore  on  an  island  that  had  then 
been  newly  thrown  up  by  a  volcano,  but  tliat  in  n  month  or 
lc»  it  dixolved,  und  »unk  into  Uic  sett,  aitd  u>  »uw  no  more 
to  be  found  f." 

The  volcano  which  rose  through  the  »ett,  between  the 
ishutd  of  Paiileltariu  and  ihc  cou.it  of  Sicily,  in  July  liiSI,  iif^ 
lord*  us  n  recent  exumplc  of  tlie  propulsion  of  ifrneous  and 
other  rocks  through  the  sea  into  the  atmosphere,  forming  an 
iilsnd.  The  water  was  observed,  by  Neapolitan  ve».Kls,  to 
be  heaved  up  and  agitated,  and  smolte  to  be  evolvetl  over  tlie 
spot  in  the  early  part  of  July.  Inlclligence  of  the  cireunt- 
stance  having  hci-ti  received  ut  Midtit,  vexxeli  were  dispatched 
loMcerljiin  the  exact  jiosition  u(  the  new  volcano,  and  to  wiirii 
other  shijM  of  llie  danger.  On  the  iHlh  and  l!)ili  of  July, 
Capt.  Swinburne  etitimated  the  crater,  then  above  the  sea,  at 
seventy  or  eighty  yards  in  external  diameter,  and  twenty  feel 
above  the  water  m  the  higheiit  place,  the  agitated  and  heated 
water  in  the  crater  escaping  by  an  oiilk-t  on  one  siilc. 

Dr.  0avy  visited  this  volcnnu  on  tlic  Jib  of  August,  und 
fau  presented  us  with  a  deUiiled  descri|Hion  of  the  various 

*  For  a  view  of  thi*  ic^cnc.  uid  ■  pton  nnd  •.■Icvntiuixif  th»itl*n<l,  kc 
SMlktta  anil  Vii-ws  illtuttntiic  of  GpoWic*!  PliirnuiiiHii*,  \X.  34  &  'ii. 

t  Hmm)  aianuacript  siid  iiii|iubli«h4^jniimii]ii  oftlic  Itoyol  !Socicl)-  taa- 
lain  ■  Aiad  of  eurioii*  mf'innjitKin.  highly  illiutrulivc  of  tlic  >cici>cc  ofthe 
tine,  tbc  heads  of  the  i^anTfrutinni  ax  o«cIi  mpctinj;  bring  entered,  llwy 
inon«vET  afford  a  vahiablc  inii^hi  into  Xhe  progrtn  ul  scicnCD  once  ibo  fiiit 
titaUbbmcnt  of  the  Ra}«I  Society. 
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ph^enomeDH  he  observed.  The  mort  common  a|))>«arance  is 
reprrscnm)  U>  have  been  that  of  a  (tense  whitv  Tapour,  prcK 
biiWy  the  vapour  of  water,  thrown  up  to  ii  ;;reat  heigltt.  In 
violent  eruptions  rnluninK  of  bWlc  matter  runt!  to  the  etcva- 
lion  (yftiireeorfmir  liiini-oiod  (et^  »i)n?ac!iii^oiit  widely  evtnto 
windward.  Vivid  hj;)iiniii^  ucciMiniunicd  hy  thunder,  darted 
amid  the  atnwsphere  oferuplion,  and  the  soums  thus  produced 
were  fiir  more  mtcnse  than  those  resultins  from  tlic  orupiivc 
explosions.  Dr.  Davy  watched  in  <rain  tor  any  sp|>«iraiice 
infliciitivc  of  the  presence  of  inflammnblu  gm.  Wlieii  in  the 
midtrl  of  ft  <1nrk  shower  of  oshvs  to  tiie  leeward  of  tlw  volcano, 
this  author  remark m,  tlint  rxcfptiiigonce  or  twice,  when  a  .iligbt 
nmeli  of  fiulphitr  was  pereeivud,  "no  nnubiial  odour,  not  the 
slightest  bituminous  smell,  or  smell  of  sulphuretted  hydro- 
gen, or  of  sulphurous  acid,  or  of  any  other  acid  fume,  was 
observable*."  The  various  solid  matters  examinod  were  tm- 
prcgniited  with  siilinv  matter,  re«cmblin^  that  oiilnined  in  tlic 
sea,  nml  aiFordwl  jli^jht  trucks  of  sulphur.  Among  the  xub- 
KtancKH  ejected  were  (ibre»,  ri;.iembli(ii»  vegetable  libres,  and 
which  emitted  a  smell  like  tiiiit  of  burning  K-ii-weed,  and  iiU 
conjectured  that  they  were  portions  of  weed  sucked  into  the 
crater. 

■"  'M.  C  Provost,  charged  by  (he  Academy  of  Sciences  of 
'Paris  with  the  examination  uf  this  volcanic  island,  visited  it 
'6n  tl)e28ih  of  Sqilembcr.  The  island  wax  then  about  '2S0O 
fiwt  in  circtim  fere  rice,  and  from  100  to  2S(l  feci  high,  having 
two  principiil  elevatiomi,  on  diHi^rrnt  sides  of  (ho  cmter.  Tlw 
crater  filled  with  boiling  water. 

From  the  various  accounts  which  have  been  recdved^  it 
dMetf  not  appear  that'  any  lara-current  was  ejected.  Tbe 
island  seemed  merely  the  result  of  an  accumulation  of  ashes, 
ctmlcrs,  and  smidi  frngmcnts,  among  which  were  occosionaOy 
»omc  of  larger  si/e.  Among  ihe  ejcctcil  siibrtances  were  pieces 
of  dolomite  and  limestone;  one  fmgineni,  of  sonic  pounds 
weight,  is  said  to  resembfegratiWHcke.  As  was  to  be  ex(>ect- 
ed,  Ihe  island,  wlien  the  ci'ujitions  ceased,  vra.t  unable  to  re- 
sist the  action  of  the  breakers;  accordingly  it  has  given  way 
before  this  force,  and  is  now  reduced  to  a  shoal. 

The  bottom  whence  this  island  was  thrown  up  is  repre- 
sented to  have  been  at  little  depth  beneath  the  surface  ot  the 
Kcsu  CnpU  Smyth  has,  however,  clearly  shown  that  this  was 
jiot  Ute  case,  but  tltnt  on  the  conlniry  it  rose  in  dtep  water, 
unconnected  with  the  Adventure  Uaiik,  to  the  westward  of 
ht>  Some  miles  to  the  fj.E.  of  this  inland,  which  has  been 
niidicd  Sciacca,  Julia,  Hutliani,  Graham,  and  Corrao,  is  the 

*  Dr.  Ddv)-,  Phil.  Tnui),,  iSS2.  Sm)ili,  riitl.  TVu*.,  1S33,  pi.  7. 
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Nerita  bank,  which  nu;  perlwps  be  tlMMiboquooiu  uuddiU  ut' 
Aumlier  Tolcaiiic  ni«». 

If  we  cutiMilcr  (hut  the  hcoL  of  ib<:  volcniio  would  (]i'-«lroy 
the  variou.t  nmrine  animals,  whidi  cilbt-r  lived  in  or  on  ih« 
sand,  mud,  ur  f^ravel  of  tlie  previuuii  lM>lU>ni,  such  aDiiiuils 
would  probably  be  buried  beiieaib  the  mud  and  cind^ni  dc- 
rived  rram  ibe  esplosionb.  ,,« 

The  volcano  would  (wcm  to  hare  been  in  acliTity  some  tittle 
lim«  beneath  ihv  sea  before  it  i-oarcd  ittclf  above  the  surface ; 
for  Citpt.  SwinlHiriie,  while  parting  over  llie  saiDe  spot  on  tlie 
SSdi  of  the  jircviuiui  niuiitit  (June),  cxfierienced  shocks  whicli 
were  then  attributed  to  an  t^rtlujuakc*. 

It  can  only  hare  been  since  historical  times,  aiid  by  mere 
accident,  that  instances  of  volcanos  so  forcing  themselves  from 
beneath  the  sea  could  have  been  rccordwi.  Now,  the  )Kiwer 
of  man  to  do  this  is  to  recent,  that  we  niiiy  conclude  such  oc- 
currviKoi  to  hitve  iH-en  fjir  from  mrc;  imd  that,  e%*en  in  the 
present  day,  they  may  Impjten  in  remote  leuioiis,  iiiUi  which 
civilized  niim  rarely,  if  ever,  enters,  and  iheret'ore  Uiey  re- 
main unknown. 

Tbet^  are  numerous  islands  in  the  ocean,  composed  almost 
entirely  of  volcanic  matter,  and  in  which  active  volcano^  &till 
exist,  that  may  have  been  thus  formed ;  iIm:  dome  or  cone  not 
giving  WHT  before  llie  pressure  of  tire  water,  but  gradually 
accumulating  a  mass  o\  lava,  cinders  and  ■•be*,  to  that  the 
islands  have  bcoome  firm,  ami  even  of  conftidcrable  sixe. 
Owhyhee,  or  Hawaii,  ix  jicrhnpK  a  magniticvnt  example  of 
such  an  iiland.  The  whole  mass,  estimated  as  ex|»oKiof{  a 
mriace  of  WOO  square  miles,  is  composed  of  lava,  or  other 
mkanic  matter,  which  rises  in  tiie  peaks  of  Mouna  Itoa  and 
Mouna  Kaab,  to  the  height  of  between  15,000  and  lti,000 
fintabova  the  level  of  the  sea.  Mr.  EJhs  deitcribcs  the  crater 
oTKiiauflB  as  situatetl  in  a  lofty  elevated  plain,  bounded  by  a 
pncipiott  fifleen  or  sixteen  mWv*  in  circumference,  apparently 
•unk  frooi  two  hundred  to  four  hundred  ieei  below  its  orifpnal 
leveJ.  "  The  tiurl'ace  of  Ibis  plain  was  uneven,  aiul  Mrewcd 
over  with  loose  stones  and  vulcanic  rock  :  aixl  in  the  centre  of 


•  It  ii  iwpowiblt  nol  to  be  itnKli,  in  ibo  diswitigt  and  plnn*  of  the 
Uanib  of  Salirinu  mid  Scinccu,  with  iho  r«)uiiil>Unce  Uipy  bvar  Ui  ihote 
valoaic  iilaada  wliidi  hiivr  trttHiin  in  tliam,  Into  vhich  llirrv  i*  ii  nnrrciw  )>>*- 
MM  (ummunicAtiiig  with  iho  ura.  Deception  Iclutit!.  New  Ssutli  Shvtland, 
(ar  wfiieli  there  ji  a  4eMriptin»  and  a  plnn  in  ihi-  Journal  of  the  Otogni- 
~'~'~il  Saeiutv,)  aflbnlaafood  iil«a  uf  aui'li  Uliiudt.  Tha  iiitetuir  bnnn  {■ 
'  fit*  tnilM  Ui  (lisioetar  and  ninaty-*nvcn  &llioni]i  (I«r]i.  Muny  oihcr 
nflu  arill  rtMlily  iircwni  iheinMlvci  la  the  Keogruphcr.  Tim  eummu- 
BMation  beltTMn  ihc  inti-rior  huin  untl  thr  sra  uuuld  icrm  produced,  in 
ifce  CMt*  of  Sabrina  and  Sciacca,  by  tli«  ruab  of  the  waters  out  of  the  vra- 
ur  duriag  ibr  ciplonons. 


&rre 
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it  was  the  great  crater,  at  b  distaoce  of  a  mile  and  a  balf  front 
the  place  where  we  were  standing.  We  walked  on  to  ihe 
north  end  of  the  ridge,  where^  the  precipice  being  less  stecn, 
a  descent  to  the  {dain  below  seemed  practicable.  After  walk- 
ing some  distance  over  the  sunken  plain,  which  in  several 
placassounded  hollow  under  our  feet,  we  at  length  came  to  the 
edge  of  the  great  crater,  where  a  spectacle  sublitne,  end  e?en 
appalling,  presented  itself  before  va.  Immediately  before  us 
jawned  an  immense  golf,  in  the  form  of  a  crescent,  about  two 
miles  iti  length,  from  N.E.  to  S.W.,  nearly  a  mile  in  width, 
and  apparently  600  feet  deep.  The  bottom  was  covered  with 
lava,  ond  the  S.  W.  and  northern  parts  of  it  were  one  vast  flood 
of  burning  matter  in  a  state  of  terrific  ebullition,  rolling  to  and 
fro  its  *  nery  snrge '  and  flaming  billows.  Fifty-one  conical 
islands  of  varied  form  and  size,  containing  so  many  craters, 
rose  either  round  the  edge,  or  from  the  surface  of  the  burning 
lake;  twenty-two  constantly  emitted  columns  of  gray  smoke, 
or  pyramids  of  brilliant  flame ;  and  several  of  these  at  the  same 
time  vomited  from  their  ignited  mouths  streams  of  lava,  which 
rolled  in  blazing  torrents  down  their  black  indented  sides  into 
the  boiling  mass  below."  Mr.  Ellis  concluded,  from  the  ex- 
istence <^  these  cones,  that  the  mass  of  boiling  lava  resulted 
from  the  streams  poured  from  the  craters  into  this  upper  re> 
servoir,  which  a|:^>eBred  to  vary  in  its  level ;  ibr  there  were 
marks  on  the  rocks  bounding  it,  which  showed  that  the  great 
crater  had  been  recently  filled  up  SCO  or  400  feet  higher  to  a 
black  ledge,  from  whence  there  was  a  slope  to  the  not  fluid 
mass*. 

It  will  be  obvious  that  this  crater  by  no  means  resembles 
those  with  which  we  are  more  familiar.  Instead  of  the  more 
or  less  rounded  orifice  usually  found,  we  have  a  semicircular 
Clack  in  a  level  of  conuderable  extent,  and,  by  the  descrip- 
tion, this  level  does  not  appear  to  have  been  ravaged  by  lava 
streams  flowing  from  the  crater  over  iL  The  depth  of  water 
round  Owhyhee,  and  indeed  round  the  Sandwich  Islands  g^ 
iierally,  is  so  great,  that  they  are  somewhat  dangerous  to  ap- 
proach in  stormy  wenther,  as  anchorage  cannot  be  obtained 
except  close  to  the  land  ;  seeming  to  snow  that  these  volcanic 
masses  rise  from  considerable  depths,  and  are  only  partly  out 
of  the  water. 

The  number  of  volcanos  which  fringe  the  Pacific  Ocean,  or 
occur  in  it,  or  in  that  part  of  the  Indian  Seas  which  contuns 
Java  and  the  neighbouring  islands,  far  exceeds  that  of  any 

•  Klii,  Tour  throogh  the  S«ndwich  I«iand«.  An  tnlereitiiig  accoont  of 
the  state  of  Kirauea,  in  1829,  will  be  fouod  in  Stewart's  Visit  to  the  South 
Seas.  The  general  dewriptioa  ii  not  m^crially  diHerent,  the  changes  being 
ptiocipaJIy  in  the  crater. 
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other  {lorturdic  world.  From  Terra  del  Fuego  they  occur 
nortbcrlj-  tlii-ough  ibe  ranee  ot'Ute  Ancles,  oFten  sttainins  \ery 
consiilcntblc  elevations.  In  Mexico  the  northerly  line  is  met 
by  an  ««*t  and  west  line,  connecting  it  with  tlic  volcnnos  in 
the  Wn>t  Indiati  Uloiids.  In  Citlironiiii  there  lire  three  vol- 
caooo,  oTnliich  one,  Mount  Ht.  Elio,  ts  viiHuusIy  ciiimiitnl 
from  13,000  to  17,000  feet  in  height.  America  is  coiineclcd 
with  Asia  by  means  ol'  the  volcanic  vents  of  the  Aleutian  Isles. 
Prom  Kamtschatka  southwards  we  observe  volcanos  in  tlte 
Kurulc  Islands,  Japan,  the  Loo  Clioo  Isles,  Formosa,  and  the 
Philip|iim-«.  FroDi  the  latter  islands  a  ntnqc  ofvolcnnic  vents 
pruce*:d«  to  nt-nrly  Ist.  10  '  S.,  nm^e^  uevtwiird  nlonn  this  pa- 
rallel fur  about  tHcDly-fivodtgrerKitr longitude,  unil  then  tiiriu 
up  N.W.  diitgonally  through  alwut  twenty  degrees  of  latitude. 
This  line,  whidi  when  re^ireseiiied  in  uiap^*  resembles  an 
eiKtrmous  &«h-hook,  passes  from  the  Philippines,  by  the  N.E. 
point  of  Celebes,  Gilolo.  the  volcanic  isles  between  New  Gui- 
nea and  Timor,  Floris  Sutiibawa,  Java,  and  Sunuitra,  to 
liirrcu  UIiiikI. 
Active  Tuliiuws  are  liy  no  means  reiutivcly  so  abundant  in, 
or  on  the  shores  of,  the  Atlantic.  Indeed  llie  >hoi'o  (iftliis 
^^Kean  in  £uro|ie,  Africa,  and  America,  ajipear  tree  from  them, 
^Hf  we  except  Mexico  and  the  land  connecting  the  main  body 
^ftf  Nortli  America  with  die  Southern  roniineni,  and  which 
^Hkay  be  considered  as  common  both  lo  the  Atlantic  and  Pa- 
^■tific  Occftus  f. 

^r    TctierilTc  alTords  the  greatest  volcanic  elevation  in  the  At- 

lantic,  llic  Peak  ri.sing  l'J,'2lS  feel  above  its  surface.    IccIrihI, 

tliough  ita  volcanos  (lo  not  attain  any  considerable  elevation, 

presents  the  largest  accumulation  of  volcanic  matter  above  the 

^^ievel  of  the  same  mass  of  waters. 

Hf     We  have  seen  tliat  in  Iceland  high  cones  or  clevationi  of 
^^and  do  not  nlw.-i)>&  accompany  volumic  eruptions,  for  the  luva 
_of  )  783  iceiiis  to  have  ilowol  frtim  comparntivcly  low  H|wr- 
KlcirstionK  keeni  more  i»pcciul!y  formctl   when    the 
upted  matter  consists  of  cinders,   ashe«,  or  stones,  which 
ejected)  arrange  themselves  in  a  conical  manner  around 
'  central  aperture,  where  the  amount  of  melted  rocii  or  lava 
may  vary.     The  escape  of  this  melted  rock  will,  in  a  great 
nmsurc,  depend  on   its  relative  prt^onion  lo  the  cjodeni, 
jubes,  or  stones  ilirown  out.     If  tlicse  be  in  comparatively 

*  Sm- Vm  Bucfa'*  Canary  Itkndi,  nl.  13;  and  ■  mctkWiI  rrduetiua  of 

1  in  L;cU'a|>riiidplM  (jf  GmIc^,  pI.  I. 

Mr.  Seoctsby  noticci  a  volcano  on'  the  main  land  of  <>r«cDl«id.     Thi* 

i*  rilualcil  in  the  island  of  Jan  Maren,  prrHtiiciI  marks  of  recent 

I,  and  had  •  train  sbout  SOO  Tcct  deep,  Mid  3000  f«ct  in  diimttcr. 

a.  Phil.  JouraaL 
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tmnll  (jiuiiitity,  Uic  luva  will  Itavc  llic  less  difficully  lo  escape, 
and  may  i=a.-(ily  break  dciwii  iu  harrier  and  ru»ti  Jortli.  But 
when  ttie  propoi'tioiii  are  inrertol, « lar^i;  cun«  may  be  rmtccd 
u'iiltout  the  escape  ot  any  I>vaH:urrci)t.  Between  the  two  ex- 
tremes (here  will  he  every  kind  ol' variation,  and  lava-cuirents 
will  How  from  various  apertures  and  at  various  heiDbts.  By 
r^M«t«d  BCtioD  a  volcano  iic()tiires  considerable  solidity  at  its 
baM.  Tor  tlic  Uwse  erupted  roaiter  is,  indc|x-ndcntly  of  the  con- 
soli  btiou  produced  by  otlier  cautesi  bound  together  by  lavn 
riulii  proceeding  from  the  central  a|>eruii-e.  K«iiU  ore  often 
prmluccd  in  the  Iwae,  [Mrticularly  when  the  great  vetit  bas 
uix-umulated  matter  to  a  considerable  height,  and  Uirougb 
Ute>e,  lava  is  protruded ;  ilie  streams  so  thrown  out  servuK 
to  brace  the  lower  parts  of  the  raouniain  more  firmly  togc- 
tlter.  The  occurrence:  of  such  apertures  is  precise!  v  what  we 
should  cxp«ct  ii)  a  volcano,  vrhicli  had  accumulaled  materials 
upoM  it  nenrly  e<]uul  10  llie  aveni|^  force  of  the  clttttic  va|>oun 
propelling  igneous  matter  upwardx;  for  the  preiuure  uftlte 
elevated  column  beiajf  very  considerublt^  and  in  |)ro|mrtiuii 
lo  its  height,  it  will  always  struggle  to  free  itvelf  in  the  direc- 
tion of  tliu  least  resistance-  Now  the  sides  of  a  volcanic  moun- 
tain are  not  likely  to  be  bomogeiieous,  but  to  vary  inucfa  in 
their  resLsUng  powers,  being  most  solid  where  crossetl  by  lava- 
currcnu,  aim  weakest  where  merely  fbrmcd  of  ashes  or  sub- 
&taiices  of  the  like  nature.  If  (o  those  causes  of  unequal  re- 
sistance to  jircksiire,  we  luld  the  fractures  and  rents  pro«luoed 
by  shoekt  in  llic  mouniain  itaclC  we  vlmuld  always  expect  lu 
fiiul  lalerid  diicharg»  of  lavti  cuiuuion,  while  timilar  irtreumi 
Horn  the  mouth  would  be  rare. 

(  M-  von  Budi  is  the  author  of  a  (heory  respecting  the  ele' 
vations  of  volcanos,  which  has  been  adopted  by  many  gccAo- 
gists,  while  it  has  been  coniliated  by  otliers.  He  observes, 
that  the  ap{)earmiccH  of  many  criilcD^  are  ^uch,  that  we  can 
saircely  consider  ihcni  us  erupted  in  the  ordinary  way ;  b^ 
caute  they  ilo  not  sceui  to  pre.sent  eillter  luva-curreiits,  or 
such  nn  arrangement  in  the  deposit  of  other  volcanic  sub- 
stances as  to  justify  such  a  conclusion.  To  tltese  craters  he 
has  given  the  name  of  Craters  of  Elevation  [Erhebungskrater), 
It  has  been  opposed  to  this  theory,  that  it  presupposes  a  bo- 
rizontid  accumulation  of  lava  or  other  volctinic  matters,  pre- 
viously to  the  )>ro|Hilsion  of  elastic  vajwurs  tlirough  il,  which 
should  elevtiic  tile  flat  mass  in  u  dome  or  cone,  and  burst 
through  tJic  highest  part,  preteittitig  the  i^ipearaiioe  of  a  cra- 
ter ofeniplion.  How  far  this  objection  may  be  valid  would 
tceui  lo  depend  on  the  possibility  of  forming  &l>ects  of  volcanic 
nwlter,  which  heat  miuht  sufieit  and  cla&tic  vapours  force  up^ 
M  llial  tbc  necessary  forms  should  be  produced.     Jt  nuy  bo 
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fjUKtlonable  wb«thor,  untler  a  grtM  pressure  of  llie  sea,  tltere 
is  ihe  same  tendency  to  produce  cinuers  and  ashes  as  in  the 
nlfno»phcre;  and  whellier  the  siipcrintdmbenl  wci-jlit  wtiiild 
uot  M>Fict  itpnn  the»ol(il  msHor  cjcOtd,  ihnt  il  would  be  forced 
into  fiiiiion,  nml  shrrls  of  invited  matter  be  the  result,  if  the 
elastic  vu{H>urx  benc-iiih  n  enlnmn  of  iiidted  n>ck  were  viilft- 
ciently  powerful  to  overcome  the  reiUtanoe  both  of  the  coliima 
of  Ura  and  the  Miperincumbeni  water. 

It  being  by  no  inenns  probable  that  the  den«iij  of  sea-water, 
beiMaih  any  depth  which  we  can  reasonably  iM-tiun  to  (he  ocean, 
would  be  such  ns  to  r«nder  it  of  greater  fftecinc  ji^vity  than 
liquid  Inva  ejected  from  o  volcnnic  rent,  ).ituat«l  licm-jilh  the 
sea;  it  would  (isllow,  that  m)  lon^  ii<  the  lavit  eontinuMi  in  a 
state  of  fiision,  h  would  arran<^  iUelf  huritoiiinllv  beneath 
the  dukJ  ot  inferior  specific  gravity.  The  question  then  arises 
how  long  a  body  of  lava  in  fusion  would  remain  fluid  be- 
neath the  waters  of  the  sea.  The  particles  of  water  in  cunlnct 
with  thv  incnndcscent  lava  would  become  gr rally  healed,  nnd 
conwqiK-ntly,  from  thi-ir  dccrt-n'sril  specific  gravity,  would 
inimeti lately  ri«e,  their  places  beiiif;  supplied  from  ulvx'e  by 
ptuticle*  of  fi;realer  den^tity  and  lc?is  leiiiperatrire.  'i'hus  a 
cooling  process  would  be  esUiblisbed  on  the  upper  suriaoe  of 
ibe  J«va,  rendering  it  solid.  Now  as  the  particles  of  fluid 
lam  would  be  prevente<l  from  tnovin^j  upwards  by  the  solid 
matter  above,  pressed  downwfird^  bv  its  own  }iruvitv  and  the 
sn  perineum  ben  I  water,  they  woul<f  escnpc  tateraliy,  where 
not  onty  the  cooling  procesx  woukl  be  i^^*  rapid,  from  the 
well'known  difficulty  of  heated  water  moving  otherwise  than 
perjwndiculurly  upwards  but  w-li«-re  idxo  the  power  o<'ih« 
flnid  hiva  [o  tsstca^ie  mintance   wonid  be  greatest.      Let  a 
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{Rg,  SO)  be  a  volcanic  rent,  throtigb  which  liquid  lava  is 
propelled  upwards  in  the  direction  djl  The  lava  being  of 
greater  specific  gravity  than  Ibe  water  b  ti  ec,  it  wnuld  tend 
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to  Brriuiffe  itself  lioriiontally  in  ihe  directions  tf  i,  dc.  The 
lurfftce  od  c  having  become  solid,  the  lava  would  escape  from 
the  sides  t  and  e,  mreading  in  a  sheet  or  tabular  mass  around ; 
and  this  cfiect  would  continue  so  long  as  the  propelling  power 
at  a  was  sufficient  to  overcome  the  resutance  opposed  to  the 
progress  of  the  lava,  or  until  the  termination  of  the  eruption, 
if  that  should  first  happen. 

If  such  would  be  the  state  of  things  beneath  a  considerable 
depth  of  water,  the  tendency  to  produce  ashes  and  cinders  in 
«  volcanic  vent  would  increase  with  its  approach  to  the  aur- 
fiuM  of  the  water ;  and  therefore  all  the  phsnomena  of  erup- 
tions from  beneath  the  sur&ce  of  the  sea  would  differ  but  little 
from  thoM  observed  in  the  atmosphere.  Another  objection 
to  the  ttMMHy  of  craters  of  elevation  is,  that  the  stratification  of 
auch  supposed  craters  is  precisely  that  of  craters  of  eruption; 
and  that  therefore  the  inference  from  this  circumstance  would 
be  in  hvour  of  the  latter,  because  we  now  have  daily  examples 
of  such  modes  of  formation,  while  of  the  other  we  have  ncme. 
Data  on  this  subject  are  so  few,  that  it  seems  difficult  to  esti- 
mate the  value  of  this  objection.  The  fact,  however,  that 
solid  rocks  can  be  raised  by  elastic  vapours,  is  shown  in  the 
esse  of  the  Littie  and  New  Kameni,  (Island  of  Santorino^) 
where  brown  trachyte,  of  a  resinous  lustre  and  full  of  crystals 
<if  glassy  felspar,  was  upraised ;  the  former  in  I57S,  and  the 
latter  in  1707  and  1709.  The  elevation  of  the  Little  Kameni 
was  "  accompanied  by  the  discharge  of  lai^  quantities  of  pu- 
mice, and  H  great  disengagement  of  vapour  *,"  By  termitig 
this  rise  an  earthquake,  we  merely  seem  to  be  using  two 
names  for  the  same  thing.  That  there  were  elastic  vtpomnil 
is  clear,  and  that  these  vapours  were  the  propelling  power 
may  be  &irty  inferred  ;  therefore  the  fact  is  tne  same,  whether 
we  call  it  an  eanliquake  or  a  volcanic  elevation,  and  it  woold 
be  somewhat  difficult  to  draw  fine  lines  of  distinction  between 
the  two.  The  trachyte  of  New  Kameni  was  observed  to  Have 
shells  upon  it  when  raised,  and  limestone . and  marine  shdk 
are  described  as  composing  a  part  of  these  otherwise  igncbm 

islands  t- 

These  occurrences  at  Santorino  are  quite  suficieBt  to 
show,  that  volcanic  rocks,  with  shells  upon  them,  may  be 
raised  bodily  to  the  surface.  Ctuyslate  and  limestone  ap- 
pear also  to  have  been  forced  upwards  at  some  previous  fie- 
riod,  as  they  are  seen  at  Mount  Eiias,  dipping  from  the  a^ 
terior  outwards.  LnngsdorfT  notices  a  trachyte  rock  SOOO  feet 
high,  which  appeared  in  1795  near  the  island  of  Unalaschka, 
and  which  seemed  to  have  been  thrown  up  as.  a  mass  from  the 
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bottom  ofthe  sica'  .  M.  Omalius  d'flalloj-  cites  M.  Rein- 
wanJt  8s  sUling,  that  on  the  western  side  of  the  Isle  of  Bands, 
II  b«y  was  in  It>SO,  rcplaci-d  by  a  (iromuntoiy  fbrnicd  of 
huge  tiloirkxof  Ijatinll.  Thv  ri'.c  of  land  JfdcscribnlaK  Itaving 
Iteea  so  grniliinl,  ttuil  itie  inhnltiUuits  wore  not  nuiire  of  the 
rhanf«e  iiiilil  it  wai  nearly  compltilet'.  It  w;u  iic(ruin]iani<-([ 
by  a  bubbling  uiul  great  heat  of  tlie  seaf.  CVmnidvriiig  this 
account  as  correct,  it  iit  a  remarkable  example  of  die  quiet 
rise  of  land  above  the  level  of  the  ocean. 

In^nious  explanations  have  been  given  to  account  for  the 
large  orifices  which  have  been  termed  craters  of  elevation- 
Mr.  LycU  cotwider^  thnt  the  criUcr  i-csiilung  from  lint  dc- 
viriKlion  (if  ihcaiimmil  of  Kliia  in  Ifil)  w»»  as  larji^e  a.s  ihosu 
notieed  in  odier  ])liices  and  luimed  cratem  of  elevation;  and 
supposes  that  a  series  of  great  explosions  might  so  reduce  the 
cooe,  that  finally  there  would  be  a  circular  bay,  forty  or  My 
miles  round,  in  an  inland  seventy  or  eighty  miles  in  circum- 
ference, wholly  composed  of  volcjinic  rucks  which  should  dip 
oiuwarck.  But  supposing  such  apjienraiices  (o  bnve  been 
produced,  llic  whole  base  of  Etnn,  a  kitxl  iif  circular  Ulnnd, 
would  Mill  ihow  itt  lavifctirreiitn,  .tecliinis  of  which  would  be 
observed  in  the  interior  bay,  or  might  t)e  ex|K>sed  outside,  and 
no  doubt  would  remain  that  it  was  a  crater  of  eruption.  How 
Sir  the  so-cniled  "  craters  of  elevation"  may  resemble  the  aup- 
poaed  case  of  KtiiH  reinaini  to  he  seen :  yet  if  (buy  should  not, 
as  is  considered  they  do  not,  present  traces  of  iava-ctirrents, 
radiating  from  a  centre  or  centres,  but  Inrgc  envolopcs  uf  ira- 
chyto  or  other  fuKd  volcanic  rock,  they  can  tcarcely  be  ri^ 
fc4-rcd  to  the  sHmv  origin.     'I'here  docs  seem  a  possibility  of 

I -producing  cmtcrs  of  elevation  by  tJie  action  of  heat  and  elastic 
vapoura  on  a  %lte<-t  of  lava,  therelbre  the  subject  should  be 
Ciiny  invesiigatcd,  wiilmut  bias,  w  iih  prx^r  caution,  and  in 
the  necessury  detail. 

It  is  sup|K>sed  that  after  iIk  craters  of  elevation  wercformcil, 
the  eruptive  action  poured  fonh  llic  muni  vnlctinic  substances, 

[.which,  when  it  wax  ctiniinued  xtifBrictitly  lon^  produced  n 
c«jne  like  the  Pcnk  of  'I'eneriflc ;  but  when  such  eruptive  action 

[•was  small,  or  the  crater  compuratively  recent,  Uie  appearances 
were  such  as  we  now  observe  iit  lltirren  Island  in  the  Bay  of 
Bengal,  where  a  central  cone,  in  aetii'ity,  in  the  midst  of  a 
basin  of  water,  is  surrounded  by  a  circular  ran^  of  volcanic 
liround.  which,  according  to  the  lignrc  given  by  Mr.  I.yeil), 
rises  at  an  angle  of  about  45°  fi'oin  die  kjii.     'I'he  lieighi  of 
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tti«  central  cone  is  nbout  1600  feet  above  the  water,  unci  the 
elevation  of  the  surrounding  volcanic  circle  being  nearly  t)>e 
MRie,  the  interior  is  only  viewed  through  a  brrak  in  it.  k 
would  appear  tlwU  the  roclcs  of  this  island  are  extremely  hot; 
for  Capt.  Webster,  lamltng  upon  it  in  March  1823  or  I62.t, 
found  tlic  water  alnio»l  boiling  at  one  hundred  yard«  from  the 
shore;  the  stones  upon  the  beach,  mid  the  rocks  exposed  by 
the  ebb  tide,  hissing  anil  steaming,  and  the  water  bubbling 
around  them*.  i 

Von  Buch  adduces  the  Caldera  in  the  I«le  of  Palma,  Cano- 
rie«,  as  a  good  example  of  the  craters  of  elevation.  A  large 
precipitous  cavity  or  crater  exists  in  a  lofty  ranj^c  xluping 
outwards,  which  incloM-^  it  on  all  sides  hitt  one,  where  a  gorge  i 
forms  the  only  communicntiun  from  the  exterior  to  it.  Tita  I 
sides  of  tliis  great  cavity  expose  a  section  of  beds  of  basalt,  and 
conglomerates  composed  of  basaltic  fragments,  dipping  rq^ 
larly  outwards.  White  trachyte,  and  a  rock  coni[)osed  of 
hornblende  and  white  felspar,  are  also  noticed.  Now  if  the 
beds  be  so  regular,  and  not  composed  of  scoriaceous  matter 
or  ashc!',  as  it  is  slated  they  arc  not,  their  formation  would 
seem  not  to  have  taken  ]iliice  in  the  air  or  betieath  a  small 
pressure  of  water,  but  under  dilfercnt  circumstances  wliicli 
would  permit  the  basalt  to  be  flattened  into  tabular  mitsses, 
not  presenting  the  appearance  of  lava-currenU  which  have 
Sowed  In  ilie  atmosphere. 

Jorullo  affords  a  striking  example  of  the  oiitbui'st  of  volcanic 
action  in  the  interior  of  dry  land,  where  no  active  volcanos 
then  existed,  though  the  rocks  in  tl>e  viciniiy  would  seem  to 
indicate  their  previous  presence.  Judging  Irom  the  direction 
of  the  vents,  a  dell  seems  to  extend  cast  and  west  acroaa 
Mexico  to  tliv  Kevillngigedo  Isles  in  the  Pacific.  Previous 
to  June  1759,  (he  space  where  the  volcano  of  Jorullo  now 
SUuuIk  w:u  covcreil  by  indigo  and  sugar-canes,  iioutideil  by 
two  brooks,  the  Cuitimba  and  San  Pedro.  In  June,  hulluw 
subterranean  noises  were  heard,  accompanied  by  earthquake!!, 
which  lasted  from  filty  to  sixty  days.  Tranquillity  leeinetl 
re-established  at  the  cDmmenccment  of  September,  but  on  the 
98th  and  'idth  of  this  month  the  sublcrrancouK  noi«es  again 
commenced,  and,  according  to  Humboldu  the  ground,  with  a 
superficies  of  three  or  four  siiiuire  mile-'t,  rose  up  like  a  bladder. 
1'lie  extent  of  ihbi  movement  is  considered  to  be  now  marked 
by  an  elevation  rounil  its  eclges  of  39  feet,  gradually  ac<|uiring 
a  height  of  52'^  feet  towaras  the  centre  of  the  present  vol- 
canic district.  The  eruption  appears  to  have  been  very 
violent,  fragments  of  tuck  were  hurled  to  great  heights,  n^ies 
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■were  ilirown  uj)  in  clouds  aiiiI  llt<:  li^ht  emtlteil  was  seen  at 
coiisidcrAlitc:  tlUiitncei.  The  Cuilimua  «ml  San  I'eilro  Are 
ducriljMl  as  hnviitg  precipitnied  them.ifilves  iiiio  ilie  volcanic 
mitt  "kI  'o  ii^vt  aosistcd,  hy  the  iJecoin|ioatiion  of  iheii 
waters,  ihe  fury  of  the  cr<ipiio».  "  Eruptions  of  mini,  nml 
etpecially  of  \lr.i\a  of  clayi  ciivclo])inff  balls  of  <lccomp<isvd 
basalt  in  conwiitrJR  layrrx,  nppcjtr  tii  iridicBtc  tlini  stibtenn- 
Deous  water  fand  no  small  share  m  producing  this  uxtmurdinary 
revolution.  Thousandji  nf  smntt  con«!i,  troin  6  to  10  feci  in 
l)«i)rhl,  called  by  the  natives  Honiitoi  (oveiisj,  issued  forth 
Btjni  the  Malpays,  Each  small  cone  is  a  funurolc,  from  whicli 
tbick  vajtour  asccml$  lo  ihc  heigbt  of  from  'J2  to  $2  li;ct. 
Fin  Ruiny  of  tlicm  n  »ublcrr»ncous  noise  is  heard,  which  np- 
wsrs  to  aniKiunce  the  proximily  of  n  fluid  in  ebullition." 
F'rom  amid  tliese  cou«s,  six  vulcanic  ninsKcs,  vai'ylng  from  300 
bo  1600  feet  in  beishl  above  the  old  plain,  were  ejected  from  » 
chit^m  having  a  direction  N.N.E.  and  S.S.W.  The  most 
elevated  mass  is  named  Jorullo,  and  from  its  north  side  a  con- 
uderabtc  minntity  of  lava,  containing  fragmculs  ofotlicr  locks, 
)iax  Iwcn  thrown  out.  Tim  grcjit  eruptions  ceased  in  Kcbrii- 
1760,  and  afterwards  iKaime  gradually  Icns  frvijuc^nt.— 
lie  opponents  to  the  theory  of  craters  of  elenUioii  consider 
be  raising  of  the  ground  in  the  form  o(  a  bladder  as  not  alto- 
_etfaer  proved,  resting  on  Indian  accuunu  of  appearances, 
>hich  nave  been  considered  with  reference  to  a  particular 
aeory. 
The  n«ll-known  Monte  Nuovo  near  Naples  was  thrown  up 
inaday  andanight  in  1538.  This  is  also  described  as  vjuctcil 
bvm  a  fissure.  I'he  present  hci^rht  of  this  volcanic  elevation 
u  iM  feet  abuve  (be  sea,  and  its  circuniterence  about  a  mile 

Ijand  a  halC 
i>    \'arious  dMcriptions  of  volcanic  eruptions  will  be  found  in 
Vorks  dedicated  to  the  subject,   and  conid  not  be  admitted 
■vithin  the  ncccv^nry  limit-s  of  this  volume.     The  following  ac> 
.count,  however,  obtained  by  Ihe  exenions  of  Sir  Stamford 
KafHes,  of  a  great  eruption  froni  Tomboro,  in  die  Ulaml  of 
Sumbawa,  »  too  imporunt  lo  be  omitted.— 'Ihe  first  explo- 
rations were  heard  at  various  distant  places,  wliere  they  were 
^pcrery  generally   mistaken   for  discharges  of  artillery.     They 
commenced  on  tlw  HtU  of  April  1815,  and  continued  more  or 
.1cm  until  tint  loth,  when  the  eruiilions  benmie  niori;  violent; 
I  such  a  great  di^chai^  of  ashes  took  pLnc^  ll>ai  die  sky 
I  obscured,  and  darkness  prevailed  over  considerable  di- 
-jtcea.     It  a|)pearB  that  a  Malay  prow,  while  at  sea  on  the 
lltb,  lar  from  Sumhawa,  was  enveloped  in  utter  darkness,  and 
Lthai,  afterwards  passing  the  Tuniboro  mountain  at  the  distance 
of  about  five  miles,  the  commander  observed  that  the  lower  part 
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npiieareJ  in  Rames,  while  Uie  iijiper  portion  was  concealed  in 
cloiid.t.     tlpon  landing,  for  the  purpose  of  procuring  water, 
I  lie  found  tnc  ground  covered  to  tne  depth  of  three  feet  by 
la«he$,  and  "  several  large  prows  tlirowo  on  shore  by  the  con- 
cii»>oii  of  the  »eu/'     Quitting  SinnbAwn,  he  with  difficulty 
soili^d  ihroiigh  n  qumilily  ol   tlu'we  uxhes  floating  on  the  -svni 
which  he  described  as  txvu  feet  diick,  and  several  niileii  in  ex< 
tent.     Thi^  person  also  stated  that  the  volcano  of  Carang 
I  Assam,  in  Balii  was  convulsed  at  the  same  time.     The  most 
liotercsting  account  is  that  presented  us  by  the  commander  of 
jtlie  Ea»t  India  Coinjiuny's  cruiser  Benares,  which  is  nearly 
Las  follows: — At  the  conimeuceinent  of  tlie  explosions  UiisvctMl 
(was  at  Miicnsnr,  nnd  the  rejwrta  no  closely  resenililrd  those  of 
hcannon,  that  it  was  supposed  there  t-SLS,  an  engagement  of  pt- 
I  rates  somewhere  in  the  neighbourhood.     Troops  were  conse- 
quently embarked  on  board  tbc  Benares,  and  the  vessel  stood 
out  to  sea  in  search  of  the  supposed  pirates.     On  the  8th  of 
April  she  returned,  without  having  found  any  cause  for  aUirm. 
On  the  nth  the  apfiarent  di^tchaiges  of  cannon  were  iii;ain 
beard,  sometimes  shaking  the  ship  and  I'ort  KoUerdam.   The 
vessel  proceeded  southward   to  ascertain  the  cause  of  tlwM 
<  explosions.     At  eight  o'clock  on  the  morning  of  the  12th, 
I  '*uie  face  of  the  heavens  to  the  southward  and  wcstvrard  had 
'  Bssunuxl  a  dark  aspect,  and  it  was  much  darker  tlian  when 
I  the  sun  rose ;  as  it  came  iicanir  it  assumed  a  dusky  red  appear- 
ance, and  spread  over  every  part  of  the  heavens ;  by  ten  it  was 
BO  dark  that  a  shli)  couhl  ImrUly  be  seen  a  mile  diitunt ;  by 
eleven  the  whole  of  the  heavt^Li  was  obscured,  except  a  small 
»]iacc  towards  the  horizon  to  die  eastward,  the  (luarter  from 
which  the  wind  came.     The  ashes  now  began  to  tall  in  show- 
ers, and  the  appearance  was  altogether  truly  awful  and  alarn*- 
ing.     By  noon  tlie  light  that  remained  in  the  eastern  part  of 
tlic  honson  disappeared,  and  complete  <liu-kness  covered  llw 
face  of  day.   This  continued  so  profound  during  the  remainder 
of  the  day,  that  I  (the  commander  of  the  Benares)  never  saw 
anything  to  c<]Ual  it  in  the  darkest  night;  it  was  impossible  to 
see  the  hand  when  held  close  to  the  eyes.     The  ashes  fftJl 
without  intermission  throughout  the  night,  and  were  so  light 
uid  subtile  lliat,  notwithstanding  the  precaution  of  si)rcadii>g 
awnings  fore  and  afl  as  mudi  as  possible,  tliey  pervaded  every 
part  oTihe  shin." 

"At  six  o'clock  the  next  morning  it  conunued  as  <Iark  as 
erer,  but  began  to  clear  about  half-past  seven,  and  about  cisht 
o'clock  objects  could  be  faintly  observed  on  deck.     From  tiiis 

time  it  began  to  clear  very  fast The  appearance  of  tl>e 

ship  when  day-light  rctnrncxl  was  most  singular;  every  part 
being  covered  witu  the  lulling  matter.     It  Iiad  the  appearance 
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of  caldiKii  puit>tce-:iu>iiCt  nc»rly  ilic  ooloiir  uT  wooi]-ashcs ;  U 

[lay  in  heapnorn  loot  in  tlupUi  on  miiny  pitrtsortlicUvrk,  and 

several  tons  wreiglic  of  it  niu5>i  have  been  tlirown  <>v«rt)uard  \ 

[iot  though  an  impalpable  powder  ox  dust  when  it  fell,  it  was, 

j  when  compressed,  of  considerable  weight.     A  pint  utira^ure  of 

lit  weighed  tu'clvc  ounces  and  tbi'cc  qiinrtcTs  ;  it  was  perfectly 

I  liLKtvlcss  and  diil  not  aifcct  the  eyes  with  it  pninfal  sensation ; 

thad  a  fuim  smi;!!,  but  nothing  liku  sulphur;  wh«n  mixed  witli 

I  valer  it  formed  u  teuacJouit  mud  dilliculi  (u  be  wilnIkhJ  ofi*."  ^ 

The  sauie  ves!>el  left  Mscnuir  on  llm  13th,  and  made  Snm- 

bawa  on  the  18th.     Approaching  die  coast  she  cnouunlervd 

\wa\  immciiM:  quantity  of  puniicc-^toue,  mixed  with  ntiiiit-Toui 

-4>  find  logs  with  a  burnt  and  shivered  appoarancc.     When 

rived  at  Bima  Buy.  the  siichoriijfe  wits  iwind  (o  be  altered. 

fis  the  WMel  grounded  on  a  Imnk  where  a  few  montJis  pri> 

[  viously  ib«re  had  bceit  six  fathoma  of  water.     The  shores  of 

the  bay  were  entirely  covered  with  the  ashes  ejected  from 

Tomboro,  which  is  distant  about  forty  miles.     The  explosions 

at  Bima  were  described  as  terrific,  and  (tie  fall  ol  ashes 

heavy  tis  to  break  in  the  Resident's  house  in  many  places. 

Here  was  no  wind  nt  Binia,  but  the  scu  was  greatly  agitated, 

wavn  roltinj;  on  shore,  and  filling  the  lower  parts  of  the 

9Dsesa  foot  deep.     When  olfihe  Tomboro  mountain,  about 

miles  distant,  on  the  SSrtl,  the  commander  of  the  Benurcs 

observed  tlte  mmmil  to  he  cnvt-lopcd  in  smoke  and  iuIick, 

'bile  the  si<)ea  showed  lava-cunrents,  some  of  which  bad 

ncbed  the  sea. 

'i'he  explosions  were  licnrd  at  very  considerable  distances. 
dot  only  were  they  nolici^il  at  Mauisar,  whidi  is  217  nautivtd 
miles  from  Tomboro,  but  also  throughout  the  Molucca  Islands; 
a  port  in  Suinuirii,  di^lunt  about  970  nautical  miles  fcasa 
jmbawa;  und  at  Ttrtiate,  distant.  ~iO  miles. 
Lieut.  Fbillips  being  dispatched  to  relieve  the  wants  of  the 
nhabitants,  who  were  perishing  from  famine  and  disease, 
amcd  from  the  Hnjah  of  Stiiigar,  tliat  about  scrcn  o'clock  in 
t>c  morning  of  the  10th  nl'  April  there  was  an  appearance  of 
)rce  distinct  coiumnK  of  flame,  all  within  tlie  crater,  which 
^VDited  at  a  grent  height  upwards ;  and  thai,  subsec)Ubntly,  the 
whole  mountain  appeared  like  a  mass  of  liquid  fire.  1  low  far 
■be  appearance  of  flame  may  be  correct,  it  would  be  difBcult 
to  say,  as  nothing  is  so  common  as  deceptive  itppenraiiccs  of 
this  kind;  its  character,  however,  would  sccni  rumarkuble. 
"Tbe  Kajah's  account  proceeds : — "  Tli«  fire  and  column* 
contiuunl  to  rage  with  utiubuivd  fury,  until  the  dark> 
:  caused  by  tlte  qiinntity  of  falling  matter  about  eigbl  f-M. 
Dne»  at  this  time  fell  very  diick  at  Saugar,  some  of  them  as 
as  two  fists,  but  generally  not  larger  than  walnuts." 
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Soon  vSttT  10  P.M.  B  violent  whirlwind  arose,  "  whicli  blew 
down  nenriy  every  house  in  the  village  of  Saugnr,  carrying  the 
tops  and  1'^''*  parts  along  with  it.  In  ihc  piirl  of  Sougar  nd- 
I  joining  Tomboro  it*  effects  were  much  more  violent,  tearing 
op  by  the  roots  the  largest  trees,  an<i  earryinf;  tliem  into  the 
air,  together  with  men,  houses,  cattle,  and  whatever  else  came 
within  its  influence."  The  sea  was  agiuted,  rising  twelf  e  feet 
higher  than  it  was  ever  known  to  do  before.  The  water 
rushed  upon  the  land,  sweeping  away  hoti»ies  and  all  within 
its  influence,  and  dc«lraying  the  few  rice-grounds  which  pre* 
viously  exiited  at  Snugar,  As  might  have  been  expected 
amid  such  o  convulsion,  a  great  destruction  of  life  was  cflecied, 
nnd  many  thousand  mhabilanu  were  killed.  The  vegetation 
on  Ibe  north  and  west  sides  of  the  peninsula  was  completely 
destroyed,  with  the  exception  of  a  high  point  of  land  where 
the  vilingc  of  Tomboro  previously  stood,  and  where  a  few 
trees  still  remained*. 

The  changes  produced  by  such  eruptions  n.i  that  here  re* 
eonled,  would,  indejiendently  of  the  alternlion  in  the  shape  of 
the  volcano  itself,  and  of  the  Htreams  of  lava  which  flowed  from 
it,  extend  to  very  considerable  di&tances.  On  the  dry  land, 
vegetables  and  antmals  would  be  entombed  beneath  stones  and 
ashes,  the  (|ufintity  of  the  covering  matter  probably  increasing 
with  the  proximity  lo  the  volcjiiio.  And  if  it  shoul<l  chance, 
as  sometimes  happens,  that  the  a(]ueous  vnpours  discluirged 
from  the  volcanic  vent  were  suddenly  condensed,  the  torrents 
produced  would  sweep  away  not  only  the  looser  parts  of  (be 
volcano,  but  aUo  the  planti  and  animals  which  tl>ey  might 
encounter,  embedding  them  in  a  thick  mass  of  alluvial  matter. 
The  vegetable  and  nuimal  substances  enveloped  by  the  dis- 
charged ashes  cinders,  and  stones  falling  into  the  sea,  would 
be  both  marine  nnd  [errestnal ;  and  n  veiy  curious  mixture,  i»» 
far  as  regarded  its  organic  contents,  would  be  observed :  trees, 
men,  cattle,  fish,  corals,  and  a  great  variety  of  marine  re- 
mains, would  be  encased,  and  it  might  so  happen  that  both 
on  the  land  and  in  the  sea  a  bed  of  lava  might  cover  such  ac- 
cumulations. 

In  the  case  of  the  great  discharge  of  lavn  in  Iceland,  in  the 
\-ear  1783,  many  lerrestrifll  remain);  may  have  been  covered 
by  the  igneous  matter,  possibly  sonic  in  such  situations  as  to 
preserve  their  form.  Should  a  similar  eruption  take  place 
>n  the  sea,  where,  as  before  observed,  the  conditions  are 
favourable  for  the  production  of  a  Kheet  of  lava,  sands  and 
clavs,  perhaps  full  of  marine  remains,  would  be  covered  over, 
aoa  very  considerable  changes  might  be  produced  hy  such  a 
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Miperiacumbent  maw  of  heated  matter.  Upo«  ihvsc,  nficr  s 
tccrtain  time,  sandt  imd  cloys,  dinrged  witli  organic  remain*, 
Isiight  be  accumulated,  and  ugain  covered  up  by  a  n«ir  erup- 
Ltiun.  Thus  producing  an  alternation  of  igneous  and  aqueous 
ITocks. 

Mr.  Hendcnon  notices  an  alternation  of  fossil  wood,  clay, 
^and  &and.->toiie  in  Icclnnd,  surniounicd  by  basnit,  tufl'',  and  lava. 
When  iliii  ncciimulalion  of  vejjeinblc  mntltT  wa*  to  covered 
rifi  not  so  clear;  but  if  Mr.  Henderson  be  right  in  considering 
I  many  of  the  fossil  leaves  as  those  of  the  poplar,  it  va  not,  pro- 
I  kablj',  very  recent,  for  it  i>upposes  a  change  of  climate,  as 
fpoplant  do  not  now  grow  in  Iceland*. 

iJuring  great  explosions,  volcunos  cannot  be  appronched 
ally  near  for  the  purposes  of  very  minute  olwcrvniion; 
ore  we  can  only  judge  of  sonic  of  the  probable  cfl'ccis 
from  appearances  at  their  calmer  jKriods,  and  consequently  a 
''minor  state  of  activity  is  very  favourable  for  such  examinations. 
After  ineficctual  attempts  to  observe  the  workings  of  the  fluid 
mass  within  the  crater  of  Vesuvius  at  the  commencement  of 
IStfS,  when  that  mounlain  was  somewhat  active,  I  wits  turlu- 
note  enough  on  ilm  15lh  of  V'ebriiary  to  have  n^cciHlcd  on  a 
calm  day,  when  the  vajKiurs  diirtcu  mnjoitcnlly  upward.!  as 
Itbey  were  propelled  from  the  scnall  cone  in  the  middle  of  the 
id  craterf.  The  incandescent  matter  in  the  vent  was  at 
[limes  distinctly  visible, — a  rare  circumstance;  for  should  there 
[be  the  slightest  movement  in  the  air,  every  object  is  obscured 
[by  the  vapours.  Afler  the  more  continued  detonations  there 
lm«  a  lulf  or  calm,  succeeded  by  a  violent  explosion,  llirowing 
Up  Moncs  to  a  considerable  height,  mixed  with  pieces  of  red- 
hoi  lava,  the  latter  Uiling  like  ninipsof  softpa^te  on  the  sides 
'of  the  small  ame.  When  the  vapour  cleared  away,  the  red- 
hot  mass  ap|)eared  as  if  in  ebullition  from  the  passage  of  t)w 
gaseous  matter^  through  it.  The  light  eniiticd  varied  exceed- 
ingly in  intensity,  being  brighlcst  at  (he  moment  of  the  great 
explosion,  when  a  great  volume  of  vapour  suddenly  forced  it* 
way  through  the  fiery  mass,  darting  up  wilh  grrut  veiocilj, 
aiid  carrii'ing  all  before  it.  Wishing  u>  profit  by  my  good 
fortune,  I  continued  many  hours  »n  the  mountain,  until  night 
closed  in,  hoping  thai  objects  miuht  be  perceived  within  the 
crater  not  previously  observed.      In  this  I  was  disanpointcd, 

t appearances  being  the  same,  though  more  distinctly  vi»iblc. 
The  picturesque  efleci,  hnucvcr,  wns  grwidy  ht'igblened  ;  the 
wJid  ejected  substances  darted  upwartU  like  a  grand  discharge 
}  •  Ucndcncm  ■  lerland,  rol,  ii.  p.  1 1.1.  Accordinj|F  to  lliu  author,  the  li^- 
taile  dcpMit  oMttn  esicniiTpIv  in  the  N.W.  ponintiun  of  Icplaad. 
t  Fot  a  skxoh  "f  l)i<  TTuIn  iki  ifaii  liiiir,  icu  Sccliuiis  and  Vitirt  illu*- 
liatiTccf  Gf«lDgKal  flitinumciiji.  jil.  2'i. 
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of  rcd-liot  balls,  while  ihc  rcHi-cUon  of  the  incandescent  niat> 
ler  within,  on  lliu  vnpoiir  nbovc,  was  ut  times  extremely 
brilliant,  prcKlucing,  ui  n  distance,  those  falui  tipprarnnccs  of 
flitmc*  so  freqiiently  mniced.  Klnine,  tiuit  ix,  the  combustion 
of  some  inflnmniable  ga.i,  tloe.'i,  however,  seem  lo  issue,  though 
very  rarely,  Irom  volcanic  vents.  Sir  Hninjihry  Davy  tioiice^ 
a  Jet  of  diame  as  proceeding  from  nn  aperture  on  the  side  of 
V'esuf^ius  lacing  Torre  del  Grccfi,  in  May  1814:  it  rose  to 
the  height  of  sixty  yards  accompiuiicd  by  n  violent  hissing 
noise.  It  continued  tor  llirtc  weeks,  but  Sir  Hunijihrj-  Davy 
wiiK  unable  u>  collect  iiiiy  indammubte  gas  *. 

The  pruducls  of  active  volcauoH,  though  man  seems  to  ex* 
baust  his  language  in  finding  terms  to  express  his  horror  and 
dismav  at  their  mode  of  cjceiioo,  do  not  constitute  such  an 
addition  to  dry  land  as  at  tirst  sight  would  appear  probable, — 
fcr  their  mass  must  be  R-giirdcd  relatively  to  the  mass  of  dry 
land  generally,  and  not  witli  reference  to  piiriieuliir  district*. 
Moreover,  cavities  oorrespoiuiing  witJi  the  quuntity  of  matter 
thrown  out  nill  sometimes  occur  not  lar  beneath  the  surliioe; 
and  when  the  weight  above  shall  overcome  the  resistance  be- 
Jow,  either  suddenly  from  a  violent  convulsion,  or  kIowIv  from 
gradual  chnnge,  the  mass  above  will  lall  into  the  abyss  beneath, 
ind  matter  be,  in  some  measure,  rcNlnrwI  to  its  place.  Among 
volcanic  changes  it  i.<  by  no  rne.ins  uncommon  to  hear  of  bills 
disappearing,  and  being  converted  into  lakes,  'llie  moit  me- 
morable example,  perhaps,  of  the  disappctinince  of  a  volcano, 

!  is  that  which  took  place  in  Java  in  1773.  The  Pupandayang, 
the  soiilh-we^terri  part  of  the  island,  reputed  one  uf  its 
(St  volcanos,  was  observed  at  night,  between  the  1  Ith  and 
12th  of  Aiigusi,  to  be  enveloped  by  a  luminous  cloud.  The 
inhabitants  being  alarmed,  betook  themselves  lo  flight ;  but 
before  they  could  all  escape,  the  mountain  fell  in,  accompianicd 
by  a  sound  resembling  the  discharge  of  ainnon.     Great  qtuin- 

[  tilies  of  volcanic  substances  were  thrown  out,  and  carritxlovcr 
ly  miles.  The  extent  of  ground  thus  swallowed  np  u-as 
inated  at  fifteen  miles  by  six.     Forty  villages  were  engulfed 

'  or  covered  by  the  substances  thrown  out,  and  2957  persous 
were  reported  to  have  been  destroyed  f. 

Extirut  Volcanos. 

From  a  •imilaiity  i>f  appearaticet)  rocks  <>xistiiig  under  cer- 
Lttin  eircdmstanoes  where  there  are  at  pi-esent  no  active  vents, 
have  been  attributed  to  u  volcanic  origin.     To  draw  fine  lines 
of  distinction  between  volcanos  now  in  activity  and  those 
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wbkh  appeur  extinct,  would  be  almost  impossible,  for  tlicre  is 
DO  cvrtaintv  tluit  the  one  nwy  not  soon  be  converted  into  the 
other.  Ol  thi»  ue  prolinWy  linvc  a  good  cxnmple  in  \'tJ.uviiis, 
which  after  heirifj,  ns  I'^r  a«  we  tun  jiKlge  fi<)ni  Iiislortca!  ro- 
eords,  for  a  long  jieriod  exiiiict,  t>ecan»e  convuUeil  in  the  vear 
79,  dcNtroycd  the  higher  part  ol'  its  old  cone,  part  of  which 
now  nrmitining  is  named  Monte  Somma,  and  ovorwhclmcd 
HerculaiNriim,  Pompeii,  and  Stabiie,  entomWnp  not  only  men, 
but  tlieatres,  tempin,  patncci'.  anti  iiiniinieralile  works  of  art, 
which  have  afforded  by  il:cir  <li.tinterment  nion-  reni  know- 
ledge of  tlic  niannera  and  customs  of  the  ancient  inhabitants  of 
tliese  beautiful  regions  of  Italy,  than  all  the  writings  which 
have  escaped  destruction. 

Solfkuiras,  as  they  lire  tcrmcil,  arc  ti^iiially  considered  ns 
■emi-extinet  volcanos,  ctnitting  oiity  ga.wouH  eKhalniions  and 
•qneoos  vapour;  but  there  can  be  no  certainly  that  they  also 
ma^  not  again  eiiicr  into  tictiviiy.  According  to  Dr.  Daubenv, 
sulpburettcd  hydrogen  and  a  small  portion  of  muriatic  aeid 
are  cnntaiiK-d  in  tlic  steam  which  rushes  out  <ij'  the  fumu- 
rolet  itt  the  Solfataru  near  Nnjites.  The  rocks  of  the  crater 
and  vicinity  arc  greatly  <lccom]>oscd  by  the  action  of  ibew 
gaseous  extialationw ;  and,  iiuiong  other  &uU»  thus  formed,  iJie 
muriate  of  ammonia  is  the  most  abundant.  Solfataras,  vari- 
ously modified,  are  by  no  means  rare  in  volcanic  countries. 

Not  only  do  extinct  volcanic  rents  occur  in  regions  where 
sctiw  volcanos  now  exisL — so  that  we  may  Imagine  a  mere 
change  of  ficiy  orifice, — but  tliey  arc  alwi  found  in  divlricbt 
where  all  trace  of  activity  has  been  lost  since  tlie  earliest  hi- 
storical time*,  if  we  except  the  prewiice  of  mineral  and  tlierniul 
springs^  In  Central  France  and  in  (jermany  such  appear- 
ances are  particularly  remarkable,  and  it  has  been  sttcmnled 
to  draw  a  line  of  distinction  between  tbw^c  volcanos  which 
have  existed  in  a  stale  of  activity  since  the  estabttshmenl  of  the 
present  order  of  things,  and  those  whose  activity  was  previoun 
lo  ihia  slate.  The  subject  i*  full  of  difiicnity,  more  c»|H--cially 
ftS  respects  Central  Kmnce,  wlicrv  vtiUanic  ejections  have  taken 
place  at  different  peri<Nls ;  so  timt  there  is  no  ready  mode  of 
making  geological  distinction.s  between  the  ejections,  which 
would  »ccni  little  else  than  productionii  from  new  orifices 
opened  for  tlie  discharge  of  volcanic  matter  in  the  same  region. 
■We  may  be  able  to  observe  the  extremes,  but  to  mark 
striking  and  cUMty  disliiiguiibidile  (lolnt-s  intermediate  between 
them  would  be  exceedingly  difliculL  Volcanic  ejections  were 
probably  cootmueil  through  nearly  the  same  orifices  for  a  long 
period  of  time,  duiing  which  many  and  great  geological 
cliungvs  were  uking  place  around  them,  and  on  the  surface  of 
tlte  earth  gcncrnlly. 


1S6  Extinct  Volcanos. 

It  has  beea  attempted  to  deterraioe  the  relative  ages  of  vol- 
canos by  the  absence  or  presence  of  craters ;  as  also  on  the  sup- 
position that  some  have  existed  prior  to  the  excavation  of  val- 
leys, while  others  have  been  produced  after  their  formation, 
tbeir  lava-currents  having  been  discharged  into  tliem.  Such 
distinctions  can  scarcely  be  made;  for  craters  may  be  easily 
obliterated,  and  relative  sf;e,  from  the  excavation  of  valleys, 
cannot  be  very  gatisfactorily  established  amitl  circumstances 
which  could  so  easily  produce  changes  in  this  respect.  A 
more  direct  mode  has  been  to  try  their  relative  antiquity  by 
means  of  the  mineral  structure  of  their  lavas ;  and  if  this  should 
hold  good,  it  would  be  the  safest  guide ;  but  it  may  be  doubted 
how  far  our  knowledge  of  volcanic  products  authorizes  so  g^ 
neral  a  conclusion.  That  there  is  a  great  difference  in  the 
mineral  character,  generally,  between  the  igneous  rocks  of  the 
older  periods  of  the  world  and  those  at  present  formed,  few 
Till  doubt.  We  know  of  no  granite  or  serpentine  streams 
thrown  out  from  modern  volcanos ;  but  when  igneous  rocks  so 
closely  allied  in  geological  dates  as  those  produced  by  active 
and  extinct  volcanos  are  under  consideration,  such  distinctions 
should  not  be  too  hastily  adopted. 

Dr.  Daubeny  considers  ihut  the  more  modern  volcanic  pro 
ducts  of  Auvergne  are  more  cellular,  have  in  general  s  harsher 
ieel)  and  possess  a  more  vitreous  aspect  than  the  more  ancient  *■ 

In  Auvergne  and  the  Vivarais  there  are  numerous  examples 
of  the  more  modem  extinct  volcanos,  the  croters  of  which  are 
frequently  very  perfect,  or  merely  broken  down  by  the  dis- 
charge of  large  lava-currents  Trom  them.  Details  respecting 
them  will  be  found  in  works  written  expressly  on  the  subject 
and  pictorial  representations  among  the  views  contained  in 
Mr.  Scrope's  work  on  Central  Francef. 

In  the  district  of  the  Eifel,  near  the  Rhine,  there  are  also 
extinct  volcanos  which  have  been  considered  as  comparatively 
recent,  from  the  situations  which  they  occupy ;  having  been 
apparently  produced  after  the  tbrmntion  of  the  valleys  in  the 
neighbouring  country.  In  the  volcanic  district  of  Central 
France  the  lava-currents  have  in  some  places  traversed  valleys, 
and  dammed  up  the  waters  that  pass  through  them.  The 
waters  so  dammed  up  accumulated  into  a  lake,  which  was 
subsequently  drained  through  a  ^orge  cut  in  the  rocky  barrier 
by  means  uf  the  surplus  water ;  which  not  only  effected  this, 
but  also  cut,  by  continual  erosion,  into  the  rock  beneath, 
forming  a  part  of  the  original  valley. 
'  :  Many  other  examples  of  extinct  volcanos  have  been  noticed 

■  Deicription  of  Volcanos. 

f  Part  of  one  of  tlie  most  itrikinz  of  (licBo  views  ii  copied  in  "SectioDt 
and  Vievt  illustrative  of  Ocologicd  PbKnomena,"  pi.  24. 
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hi  districts  where  aoive  volcanos  do  nol  now  exUl.  Their 
I  relative  sntiquity  is  however  so  little  undemood,  that  m  geiie- 
'  rnl  chusiiication  of  them  cannot  be  atlcmpted. 

Mineral  Volcanic  Products, 

Vnriouit  clnMilkatiotis  of  volcnnic  sabslnnocs  have  been 
profKMeil,  among  which  the  division  into  Trucfiyltc  and  Ba- 
saltic ieana  tu  be  that  movt  cominoniy  adopted ;  imcliytv  being 
considered  as  easentinlly  composed  of  IcKpar,  and  coiiuiining 
tn^stals  of  gIsKiiy  feUpnr;  while  basalt  i^  supposed  to  be  es- 
senliidtr  composed  of  felspar,  aiigite,  and  tilaniferous  iroii, 
I»iv}ii,  however,  present  such  various  mixtures  of  dilferenC 
Biineruls,  tliiit  exact  claMiliaitions  of  them  would  appear  ex- 
ceedingly difficnlt;  and  when  we  comider  tlint  the»e  dillcront 
compounds  may  be  infinitely  mo<lilied  by  circumstances,  such 
classifications  cannot  be  of  niucb  value.  These  producLi  are 
of  such  a  compound  nature,  consisting  of  felspar,  augiie,  Ieu< 
cite,  hornblende,  mien,  olivine,  and  other  minerals,  that  de- 
finite names  can  sciircely  be  nttuchetl  to  them.  Mr.  Poutcit 
Scrojie  bax  dUiinguisb*-d  the  rocks  termed  tracbyie,  basalt, 
and  grayslone  ((he  latter  a  name  proposed  by  hinixelf^)  under 
'the  following  heads: — 1.  Compound IracAylff  with  mica,  born- 
Uende,  or  auj^te,  sometimes  both,  and  grains  of  titaniterous 
iron,  '2,  Simple  IraeJiyte,  without  any  visible  inureditnt  but 
felspar.  3.  QiMrtziferom  trachyte,  when  containing  nume- 
JTous  cri'stals  of  cjUiin/.  i.  Silicevustrachifle,  when  apparently 
much  »ilex  has  been  introduced  into  iu  comgiOKition.  1.  Cotn- 
Moa  graysiwu,  eun.tisting  of  telsjiar,  augite,  or  hornblende, 
and  iron.  3.  I^ucHic  giaifstone,  when  leucite  supplants  (lie 
felapar.  3.  MeliUlie  uraystone,  when  melilitc  supplants  the 
leLiirar,  See.     I  -  Common  basalt,  composed  of  felspar,  augite, 

icl  iron.  2.  Lcveilic  bmalt,  when  leucttc  replaces  the  fel- 
spar. 3.  Oiivine  f>arall,  wIhmi  olivine  replaces  tin  fci»par. 
4.  fiauyitu  itasall,  when  bauyine  replaces  the  feli^iar.  5- 
ferruginous  basalt,  when  iron  is  a  predominant  ingredient. 
6.  A^ite  basalt,  when  augite  composes  nearly  the  whole 
rock*. 

As  al)  fused  sultstanccs  will  tend  to  crystalliw,  or  arrange 
thdr  component  |)arls  more  curapacily,  where  their  liquidity 
contintiev  the  lon^^st,  and  their  loss  of  temperature  b  the 
ilowni,  we  find  that  lavi^currents  are  always  more  crystalhne 
or  compact  in  their  interior  parts,  and  that  dykes  cutting  vol- 
'canic  cones  ere  generally  more  compact  and  ciystallinc  than 
the  lavas  which  ^w  from  them ;  sucli  dykes  being  aUo  more 

•  QiiuVtty  Journal  ufScivna-,  vol.  xxi.  1826. 
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Giystallioe  towards  their  interior  ports  than  towards  tb^r  walls 
er  sides.  It  has  beea  inferred  from  the  appearance  and  dis- 
tribution of  the  ^ected  matters,  that  niBny  volcanic  rocks  have 
not  been  formed  in  the  atmosphere,  but  beneath  seas,  «nd 
that  they  have  been  subsequently  elevated.  'Rie  ashes  and 
pumice  ejected  from  volcanos  seem  merely,  if  I  may  so  express 
myself,  the  frothy  part  of  the  great  fused  and  incandescent 
matter  within,  producedby  the  action  of  elastic  vapours,  or  by 
the  intumescence  of  that  matter  under  diminished  pressure. 
The  force  required  to  eject  such  light  substances  is  evidently 
&r  inf^ior  to  that  necessary  for  the  propulsion  of  the  more 
solid  lava,  and  consequently  the  one  is  in  general  more  com- 
mon than  the  other.  As  might  be  expected  from  the  nature 
of  tiuch  mineral  productions,  volcanic  substances  vary,  from 
the  lightest  ash  to  &  highlv  crystalline  rock,  the  intermediate 
stMes  being  vitreous,  ana  of  the  character  of  obsidian.  The 
quantity  oiminerals  detected  in  volcanic  products  is  exceed- 
ingly great,  a  circumstance  by  no  means  surprising  when  we 
consider  the  various  elementary  substances  acted  on  by  heat 
in  the  bowels  of  a  volcano,  and  striving  to  combine  with  each 
other  in  various  ways*. 

Not  only  are  fuaexl  substances  ejected,  but  also  various  por- 
tions of  rocks  traverse  by  the  volcanic  vent;  and  as  thu  is 
very  variously  situated,  so  are  the  rocks  various  which  are 
thrown  out.  Vesuvius  having  been  nnder  observation  lor  so 
long  a  period,  its  products  nave  received  greater  attention 
than  fulls  to  the  lot  of  most  volcanos ;  and  it  has  been  observed, 
though  no  doubt  volcanos  vary  most  materially  in  this  respect, 
that  such  ejected  substances  are  far  from  being  either  rare  or 
of  one  kind.  The  Chevalier  Monticelli's  invaluable  collection 
of  VesuTtan  products  at  Naples  contains  a  great  variety  of 
thew  substances,  among  which  may  be  seen  Iragments  of  the 
compact  limestones  of  the  district,  with  organic  remains  in 
them,  seeming  to  show  that  the  vent  traverses  the  limestones, 
and  that  the  fiery  mass  rends  off  portions  of  them,  as  indeed 
might  be  expected  from  the  nature  of  the  country.  The  lime- 
stones so  ejected  are  often  impregnated  with  magnesia,  sup- 
posed to  have  been  acquired  in  this  great  natural  crucible. 

Volcanic  Dtfies,  ^c. 

Dykes  or  fissures  in  the  sides  of  volcanos,  subsequently 
filled  by  melted  lava,  are  sufficiently  common.  M.  Neclcer  de 
Saussure  mentions  numerous  dykes  Which  traverse  the  beds 

*  Sulphur  is  exceedingly  coinmon,  and  is  often  sublimed  in  such  quou- 
(itiei  a>  to  be  eanicd  away  for  economical  purposes. 
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of  Monic  Somma.  These  veins  are  Dearly  all  of  the  .same 
I  compOMtioii,  (lifTcnng  somewhat  from  the  lava-becU  tliey  cut; 
iiufnte  betri;;  more  abiindftnt,  whilu  Icucite.  so  common  in  tira 
[b«u,  occiim  niiuly  in  tlic  dykes,  wiili  the  exception  of  one 
vein  of  Monte  Otajono,  nnd  aiiutlier  nctiT  th«  foot  of  the  I'lintv 
I  del  Naione,  which  contain  large  crystals  of  linicite.  Tlic  liiva 
loftlic  dykes  also  contains  minute  crystals  of  feln»ar  {?),  with 
:a  considerable  abundance  of  a  yellow  substance,  which  may 
[bcolivtiic  The  rock  composing  the  veins  is  fine-Rrainecl  on 
I  the  tidcK,  and  more  (TyKtidlinc  in  U)e  middle.  Ihvsc  veins 
I  vary  from  one  to  twelve  leet  in  widtli. 

One  remarkable  dyke,  dilfi^reiil  from  the  rest,  oi-curs  nt 

Olajano.     It  is  about  ten  feel  and  a  lialf  wide,  and  lisea  per- 

jieiidicularly  to  the  ccat  of  the  mountain,  having  upparcutly 

turned   I'p  the  u  lie  mating  beds  cf  [wroiis  and  compact  lava 

»hich  it  traverses.     Another  *in;rulitr  dyke  cut*  ihe  rock*  of 

the  Primo  Monte.     It  mwi  jjcrpendiculorly,  and  U  formed  of 

a  slightly  greenish  gray  and  lioinogeiieoiis  rock.     At  iu  bate 

{that  of  the  mountain)  it  is  only  eleven  inches  wide,  uud  for 

[twelve  feet  of  its  height  is  bordered  by  a  line  of  vitreous  lavn, 

rliidf  an  inch   thick,  separating  it  from  the  porous  volcanic 

llHTCcia  which  it  cut>.   Above  (he  twelve  feel,  ibe  vitreous  lava 

eeavc*  entirely,  the  solid  rock  occupying  the  whole  vein*. 

Dr.  Daubeiiy  noticn  tufT  irnversed  by  dykes  of  u  cellular 

I  tmchytic  lava  at  iJtrombuH,  and  at  Vulcanello  in  the  island 

iofLiparif.    Dykes,  deacri lied  ai  i-enembling  greenstone,  were 

'noticed  by  Sir  Cieorge  Mackenzie  traversing  ulieniute  bed.suf 

tuff  and  scoriaceous  Tara  in  Iceland. 

Dykes  of  porphyry  traverse  the  older  lavas  of  Ktnn.     Their 
I  formation  is  by  no  menus  dilficult  of  explanation,  by  suppo- 
JsiugfiMurcs,  which  sometiuici  have,  and  sometimes  have  not, 
I  penetrated  to  tlie  surtiice,  injected  with  incandescent  lava.  Of 
fiuureii  extending  to  the  surtiice*  the  cleft  twelve  miles  long 
and  six  feet  broad,  which  opened  on  the  flank  of  Elnti,  be- 
tween the  plain  of  St.  Lio  and  a  mile  from  tlie  summit,  at  the 
commencement  of  the  greai  eruption  of  1 669,  in  im  example  f. 
j "Tills  lissurc  gave  out  u  vivid  light;   from  which  Mr.  Lyell 
witli  great  probability  concludes  Lliat  it  wa.1  filled  to  a  certain 
height  with  incandescent  lava.     After  the  formation  of  this, 
,  fi?e  other  fl&sure&  were  jtroduccd,  and  emitted  sounds  heard 
at  the  distance  of  forty  milcs^. 

While  on  this  subject  it  tuny  be  oi  well  to  notice  the  pro- 

»  Nn:k*T.  Mimoirt  lui  le  Mont  SammB.  Mfm.  [1«  la  Soc.  de  riiyt.c4 
,  d'llitL  Nat.  dr  Goi*v(.  1S3S. 

f  Uuibvuya  n<'>>i;HritJ4n  of  Vulcu&us,  p.  Itti— 1ST,  whctn  there  gn 
'  vim  of  ihcM  kppcnr,uic(-t. 

:  Lycil,  hriBcij.-I.-3  •^G«>lDj;r.  i  /1m/.  ivI.  i.  p.  3&L 
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bablc  cfl^ctit  of  u  mlumn  of  lava  \)ast\na  through  stratified 
rocks,  insiiiimtinf;  nielled  miitttT  among  itic  strata,  or  ihrougb 
fi<siires  fitniieil  in  thtrm. 

Lei  ab'm  the  annexed  dio^am  repreaent  a  column  of  li- 
quid lava,  traversing  liuriiontol  strata.  It 
is  obvious  that  it  will  strive  to  overcome 
the  resisuince  of  llie  sides  ai'd  such  re- 
sistance will  always  be  le'^  beiweeti  the 
tirritii  than  elsewhere.  If  it  obtain  an 
apennre  in  that  direction,  it  will  endt-a- 
vour  to  separate  one  stratum  from  another ; 
and  it  will  the  more  readily  accomplish 
this,  as  to  the  pressure  of  llic  column  of 
hivn  will  lie  added  the  mechanicid  action  of 
the  wedge;  and  eventually  an  injection  of 
liquid  lava  may  be  made,  and  carried  laleratly,  so  for  as  the 
pressure  will  permit.  Thus,  il  a  separation  of  the  stinta  can 
t)e  commenced  ut  d,  it  will  be  carricti  on  in  the  direction  d  c 
ns  far  n»  llie  pruKure  of  tlie  column  n  d  will  permit.  If,  in- 
Klentl  of  this  kind  of  injection,  we  consider  the  strata  to  have 
been  fractured,  a«  is  very  likely  to  be  llie  case  near  volcanic 
action,  the  6ssurc  will  be  filled,  and  forced  asunder  ns  far  as 
resistances  will  permit.  TliUf.-,  if  a  fracture  f/'i"; 'node,  it 
will  be  filled  by  li(]uid  Invn  as  fur  as  can  be  elfecled  by  the 
pressure  of  the  column  «  r.  The  strata  have  here  been  »»ip- 
po»ed  horizonlnl,  lor  the  sake  of  illustration,  but  aa  they 
might  occur  in  all  niodet,  the  effects  would  be  varied  accord- 
ingly, the  principle  remaining  the  same. 

Earthquakes. 

The  connexion  between  volcanos  and  earth<|ua)(es  is  now 

itosenerally  admitted  that  it  would  be  useless  to  enumerate  the 

various  circumstances  that  point  to  this  conclusion.     They 

both  seem  the  cfFt-cts  of  some  cause  as  yet  unknown  to  us.  The 

motion  of  til e  ground  produced  by  earllnjuakcs  is  not  always 

I  tlie  name ;  someiimct  rc^^embl  ing  tin-  undulutory  movement  of 

I  a  heavy  swell  at  sea,  though  much  nuicker,  and   lieing  at 

<  others  tremulous,  as  if  some  force  shook  the  ground  violently 

in  one  spot.     The  former  of  these  is  far  the  most  dangerous, 

as  it  forces  walls  and  buildmgs  off  their  centres  of  gravity, 

crushing  whatever  may  be  beneath  tln-m. 

It  has  been  con.\idered  that  carihi|iiakes  are  presaged  by 
certain  atiuos|iheric  appearances,  but  it  may  be  quesiionaUe 
to  what  extent  this  supposition  is  correct.  Historians  of  earth- 

^uakes  seem  to  have  been  geiierally  desirous  of  producing  ef- 
<ct  in  their  descriptions,  atldiiig  all  that  could  tend  to  heighten 
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the  horror  of  ihe  picture.  'Hiey  hnve  not  Always,  moreover, 
been  anxious  or  able  to  WfpHnite  accidental  from  essential  cir- 
cuniilances.  As  Tar  as  my  own  experience  coes,  which  is 
however  merely  limited  to  four  earthquakes,  the  atmosphere 
teemed  little  aHectcd  by  the  inovemcnl  of  the  earth  ;  though  I 
would  be  (ar  from  denying  that  it  may  he  so;  fur  wc  can 
•ou-cely  imagine  xuch  niovcmcnu  to  nrite  in  the  earth,  with- 
out some  modiiication  or  cliangu  of  its  usual  state  of  electri- 
city which  would  afrt;ct  the  atmosphere.  If  animals  be  gene- 
rally sensible  of  an  aitproaching  snocli.  it  might  arise  as  well 
from  electrical  chnnge^i  at,  from  ihe  sounds  which  they  may  he 
supposed  capable  ol  distinguishing. 

Earihcjuukes  very  frequently  precede  violent  volcanic  ex- 
plosions, even  though  they  may  be  felt  far  from  a  hery  vent. 
Thus,  the  great  earilinuake  hwich  ravaged  the  Caraccas, 
March  ZGlh,  1812,  was  followed  by  the  great  eruption  of  the 
Souffrier  in  St.  Vincents,  on  April  30ih  of  the  same  year; 
when,  according  to  Humboldi,  sublcrriincan  noises  were 
hennl  the  ume  day  at  the  Caraccas  and  on  tlic  banks  of  the 
Aptire. 

EUrthquaket  arc  felt  over  very  considerable  spncex;  and  of 
this  no  better  example  has  yet  been  recorded  than  ttie  cde- 
brsted  tanlKjtiuke  of  Lisbon  in  1755,  the  shock  of  which  iros 
feit  over  nearly  tlie  wltole  of  Europe,  and  even  in  the  Wot 
Indies.  The  force  capable  of  causing  such  extensive  vibra- 
tions must  have  been  very  considerable ;  and,  with  every  al- 
lowance for  the  easy  Iransmissioii  of  motion  and  sound  lale- 
ndly  through  rocks,  must  have  required  considerable  depth 
for  its  production.  Motion  seems  always  to  be  communicated 
to  water  during  carlliijiiakes,  the  vibratory  movement  being 
very  frequently  felt  by  vessels  at  sea,  and  waves  of  grentcr  or 
less  magnitude,  according  to  the  force  of  the  shock,  being  com- 
tnonly  driven  on  shore.  The  wave  produced  during  the  great 
Lisbon  earthquake  rose  sixty  feet  high  at  Cadiz,  and  eighteen 
feet  at  Madeira,  causinc  various  movements  of  the  water  on 
the  Ooa*t«  of  Grmt  Britain  anti  Irrlnnd.  Similar  wuv«n, 
though  of  prof)urtionally  less  »ize,  arc  common  during  volca- 
nic eruptions;  motion  l>eing  produced  in  the  surrounding 
water,  which  being  unable  to  rend  and  crack  like  the  land, 
communicates  the  impubc  It  has  received  to  the  waters  around, 
and  thus  a  wave  is  propagated  which  will  diminish  in  bright 
in  proportion  as  it  recedes  from  the  disturbing  cause.  In  al- 
most all  ports  irregularities  in  t!ie  motion  of  the  sea  are  at 
limes  observable,  n-hich  cunnot  l>e  reconciled  with  the  tides 
or  motions  communicated  to  water  by  temporary  currents  or 
winds  in  the  oiling.     The  moi>-ement  is  geiKrally  a  quick  ft>w 
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or  rcflow  of  tliR  water,  and  is  often  so  trifling  as  to  escape  tlie 
atlentioa  of  all  but  seamen  or  fishermen,   wbo,   constantly 
ewiged  witb  Uieir  vessels  or  boats  in  harbours,  are  surprised 
tolind  them  suddenly  floated  or  lci\  itr}',  and  this  sometunM 
several  tim»  repeated.     May  not  ihv-r  moveniciiis  be  caused 
by  irarthqii.-ikcx  licncutli  the  dcjiihs  of  tht  »ea,  or  be  mo  trifling 
o-t  to  escape  observation  on  iatid  ?     If.  as  it  seeniK  reason- 
able to  conclude,  earthfjunkes  are  propagated  laterall  v  thruugli 
consi<lerable  distances,  in  the  same  manner  as  sound  is  con- 
veyed throngh  tlie  air,  the  iiilcnsitjr  oi'ilic  sliock  will  depend 
on  the  medium  through  which  it  i^  conveyed ;  and  if  this  view 
should  be  correct,  enrthtjuakcs  will   not  be  Ctjunlly  felt  on 
every  description  of  rock.     1  once  observed  a  fcict,  which, 
though  it  ?<truck  nie  mnch  at  the  time,  cannot  in  itself  form 
the  batiji  of  any  reasonable  bii-puthesis,  but  as  it  may  be  Uie 
means  of  exciung  inquiry  it  is  as  well  to  mention  it.     While 
sitting  in  a  house  in  Jamaica^  situated  on  a  hill,  near  the  veive 
of  the  white  limestone  of  that  island,  where  the  htrgc  gruveUv, 
sandy,  and  clay  plain  of  Vereand  Lower  Clarendon  meets  it, 
1  ex)M.-ri(:nCL'd  a  slight  shock  of  an  earthc]uake.     Having  occa- 
sion about  half  an  hour  afterwards  Id  descend  to  some liouses 
at  the  foot  of  the  hill,  and  on  the  gravel  plain,  I  inquired  if 
the  inhabitants  bad  felt  the  earthciuakc ;  they,  however,  ri- 
diculed the  idea,  stating  that  if  any  such  had  occurred  they 
must  have  known  it,  ns  they  also  had  been  fitting  quietly, 
and  were  too  mnch  accustomci!  to  shocks  not  to  have  observed 
the  earthquake  if  it  hud  really  occurred.     I  llien  considered 
Uiat  1  batl  deceived  my.sellj  mid  tliouglit  no  more  of  tlic  sub- 
ject until  the  evening;  when  some  n<i^oes,  who  tmd  hcvn 
emjiloyed  on  dieir  own  account,  a  few  miles  distant  in  some 
mountatnsoomposedof  the  white  limestone,  reported  that  (hey 
had  felt  the  shock  of  an  eartliquake ;  and  it  subsequently  a)>- 
pcared,  that  a  much  more  consideruble  shock  bad  been  telt  in 
the  vicinity  of  Kingston,  about  forty  miles  distant.     The  im- 
portance of  this  liict  certainly  re&U  on  the  little  apparent  scn- 
.sation  produced  at  die  lower  house;  and  ibereforv,  a*  the 
shock  may  have  escaped  the  attention  of  those  then  present, 
this  circumstance  is  in  itself  of  no  great  value,  and  is  merely 
stated  to  promote  inquiry.      It  may,  however,  be  remarked, 
that  gravel  would  transmit  n  vibration  less  readily  than  cont- 
pHCi  limestone,  though  it  might  more  easily  give  way  before 
a  verlJcai  niox'emeuU     Mumbuldt  has  remarked  that  during 
the  Caraccaii  earthquake  of  1812,  die  Cordilleras  were  more 
shaken  than  the  plaint.     This  may  have  arisen  from  the  more 
easy  transmission  of  i]ie  vibration  through  the  gnetsts  and 
mica  slate,  than   through  the  rocks  in    the  plains;   or,  as 
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n^t  be  also  tl>c  cnsc  in  Jamaica,  the  inferior  rocks  might  be 
more  j^hnkcn  thiuiigti  their  continuity  tlian  tlic  superior  rocks, 
being  nearer  die  dUlurhinu  cnu»e. 

It  iDBV  uUu  be  reninrkeil  that  rodcs  would  triinsmit  wound* 
tineqtially  i'rom  variations  in  th«ir  texture  and  coniiimity,  and 
that  subierranenn  noises  misht  be  audible,  wliile  the  shock 
which  produced  them  coulu  not  be  distinctly  letl.  Various 
sounds  are  recorded  ss  nccnntpaiiying  enrthtjuukes,  but  the 
ino$t  genera)  Ecems  u  low  rumbling  noise  like  that  of  a 
waggon  possing  rapidly  uiuiig.  'Ilie  first  shock  1  ever  expe- 
rienced WOK,  during  a  beautiful  night,  on  tlie  iiortit  xide  of 
Jamaica,  when  it  appeared  as  if  a  waggon,  rolling  rajiidly  to 
ibe  bouse,  gave  it  a  smart  rap  and  then  passed  on. 

It  has  been  considered,  and  with  much  probability,  that  the 
very  great  distances  at  which  volcanic  explosions  from  sur- 
laco-Tcnts  have  been  heard,  nri.'Uis  from  the  transmission  of 
llie  sound  through  tlie  nicks.  'I'he  great  explosion  at  Soni- 
bawu  abore  noticed  is  described  as  having  been  heard  in  Su- 
matra, a  distance  of  970  geograpbicat  miles,  and  at  'iVrnnie, 
720  miles  in  another  direction  *.  It  is  also  stated  tliat  tlie 
eruption  from  the  Aringuay,  in  the  island  of  Lu^on,  Philip- 
pines, in  l(>4^1,  nos  heard  in  C'ochin>Chinnf. 

Earthquakes  produce  changes  in  the  level  of  the  land,  rais- 
ing and  depressing  ground,  and  can >)ng  clefts,  slips  or  faults, 
and  various  other  n)o<iifi cations  of  surface.  The  raising  of  the 
surface  implies  either  an  expansion  of  tJic  solid  matter  be- 
neaihi  or  a  separation  of  pans,  which  should  form  n  aivity, 
filled  either  by  gaseous  or  liquid  substances.  We  ure  not 
aware  of  anything  that  conid  produce  the  expansion  re(|uired 
but  heat,  so  llint  if  the  temperature  were  again  diminished, 
contraction  would  en.suc.  If »  sepnratiuii  oi  parts  were  ef- 
fected, und  the  upper  portion  rai.scd,  the  gaseous  or  liquid 
support  could  scarcely  be  considered  permanent,  unless  the 
injected  matter  became  solid,  as  might  hap]>cn  with  liquid 
lara,  and  the  hollow  produced  by  such  injection  be  far  r^ 
■no*«d  from  the  surface. 

The  best  example  of  the  bodily  elevation  of  land  with  con- 
siderable surface  apjwars  to  be  that  recorded  by  Mrc  Maria 
Graltsm,  as  having  taken  place  during  the  Chili  earthqunkc 
of  182S.  'llie  jihock  extended  along  the  coast  for  more  than 
a  tliouiiand  miles,  and  the  land  was  raised  for  a  length  of  one 
bundred  miles,  with  an  unknown  breadth,  but  certainly  ex- 
tending to  the  mountains.  The  bt^'ach  was  raised  about  three 
or  four  feet,  as  was  also  tlic  boituni  near  the  strare ;  on  the 
former,  ehvIUfish  were  still  adhering  to  the  rocks  on  which 
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lliey  grew.  It  was  also  observed  tlial  ihcro  were  other  lines 
of  bench,  wilh  slieUs  inlerin  ixcd,  abovt' tliat  Dcwly  devai^d, 
atUiiningin  parallel  lines  a  height  ol'itbuiit  filly  'cct  nboTc  tbe 
tea ;  seetnin)^  lo  dtovi  tliat  otber  elevations  o(  ihv  snine  land 
had  been  vfibclcd  by  previous  earlbquaku.  Dunii)|  tliiscaith^ 
quake  the  M.-a  floweti  and  ebbed  severnl  times.  No  visible 
cbange  in  the  atmosphere  was  produced  previous  to  tlie  Hliocki, 
but  it  is  supposed  that  some  efTcci,  perhaps  etedrical,  may 
have  been  caused  by  (he  enrtlK|uakc,  tor  the  country  was  Biit>> 
seaueotly  deluged  by  «Iorni»  oiriiin*. 

Mr.  Lrcll  has  itceumululed  a  coii»Jderable  mavs  of  evidence 
to  ikhow  tluit  such  elevations  have  been  the  coiisctguencc  oT 
caTth<)uakes  in  other  places,  and  that  considerable  drpreMSMMW 
have  also  occurred  f.  Thus  during  the  Culch  carihtjuake  of 
1819,  the  eastern  channel  of  iJiu  Indus  was  altered,  the  bed 
of  which  was  in  one  place  ducjicned  ubniil  seventeen  feet,  so 
(bat  a  spot  onee  fordable  becuiiie  inipim.snblc.  it  lurtbcr  ap- 
pears, from  the  observations  of  Lieutenant  IWnex,  that  not 
otdy  was  there  comtiderable  subsidence  in  this  case,  but  altb 
a  remarkable  elevation  of  upwards  of  My  miles  in  length, 
runnini:  parallel  to  the  subsidence,  across  the  delta  of  the 
Indus  troin  east  to  wcM.  The  gi-un lest  obM^rved  height  of  this 
elevated  land,  in  some  places  sixteen  miles  broad,  was  ten 
feet  J. 

Various  cuHace -changes  were  cfTecied  during  the  great 
«&rtbquiike  in  (Calabria  in  I78S.  Of  these  n  stimnmry  hns 
been  given  from  various  authorities  by  Mr.  Lycll,  whuxe  nc- 
oount  will  be  perused  wilh  interest,  however  little  «-e  may  feci 
inclined  to  adopt  the  th(^oretical  conclusions  that  have  been 
dedueetl  from  il.  The  earih  hud  a  waving  motion  ;  nume- 
rous and  deep  rents  were  formed ;  liiulU  were  producctl^  even 
through  buildingt;  large  lund>»lips  look  place;  lakes  were 
fonneu, — one  about  two  miles  long  by  one  brood,  from  the 
obstruction  of  two  streams:  the  usual  agitation  ui'  die  neigh- 
bouring sea  was  produced,  and  heavy  waves  broke  upon  ihe 
land,  sweeping  nil  before  llicm. 

ThcgreBlcarlIn)(ink<:in  Jatnnica  of  1G92,  generally  dcrtcribod 
f.as  having  swallowed  up  I'ori  Hoynl,  lius  been  adduced  as  an 
Kxuntple  of  great  derangenienL  It  is  u  common  Inutition  in 
that  island,  that  many  of  (he  accounbi  which  have  appeared 
respecting  this  earthquake  have  been  much  exaggerated ;  nor 
need  this  surprise  us,  when  wc  reflca  how  di^cult  it  is  to 
obtain  a  clear  account  of  unusual  natural  pha-nomena  from 
|>  thoM;  who  have  been  drctidfuUy  alarniud  by  tliein.     In  order 
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he  i'liaiigei  tliat  may  be  stijiposcd  to  Itave  taketi 
» plac?  during  this  (.tmbqiiaket  it  becomes  iKXWSsurv  lo  notice 
>  the  condi(i(Hi  of  Port  Ruysl  and   of  iltc  iiviglibouriitg  n>iist 

fnxioui  to  iu  occurrence.     TIic  site  of  (lie  preocnt  town  of 
ort  Royal  is  the  uiiiii;  ai.  tlint  of  the  old  town,  bein^  at  the 
Western  cxtrcniliy  of  a  sand>btuik,  known  lu  the  I'ati»ades, 
^•bout  eight  niile^  long,  thrown   up  apparently  by  tlic  sea. 
t^ImRKMlintdy  M.-3ward  are  numtiroua  snuals  aint  coral   reels, 
I  known  by  tliv  namr  of  tl>c  Keys. 

Now  it  appears  from  itie  cvidciK'c  of  Captain  HhI>,  who 

rweiit  to  Jamaica  with    I'cnii  uiid  Vfiiiibte»  ni  1655,  ilial  Ihe 

'land  upon  which  I'ort  Kuyid  (hen  Mood,  wua  joined  to  lb« 

'  ]*alLs<idi.-&,  distant  about  a  ijuartcr  of  a  mile,  by  a  nitnow  ridgv 

I  of  Mild  just  appe;iriiig  above  the  waler ;  and  it  furilicr  ap- 

ibat  when  Jaiksun  invaded  Si,  Jago  dc  la  Vfga,  about 

^»evetitecii  years  betbre  thin  time,  the  same  land  formed  an 

i«Und ;  ihf  narrow  ridge  resulting  from  the  drift  of  Kiinil  by  tlie 

I  prevalent  E.  orS-K.  winds  and  the  nctioii  of  ihc  breiilcers. 

kuy  a  coiiliiiuaiice  ot  the  name  tt»'r«:i  tlie  wlwle  sfuice  between 

^ihe  Paliuides  and  Port  Koynl  wu.'h  eventually  filled  up,  aided 

by  the  contrivaiict^s  of  tlie  inhiibiiant^  wliu  driive  it!  pile^  and 

liirmrd  whartk,  close  to  which  the  water  was  so  deep  that 

vessels  of  700  tons  came  alonf^ide  and  unloaded '■     U[x>n 

ihis  newlv  tbrined  land  thegreater  [lartof  the  town  was  buitt, 

.and  consisted  of  heavy  brick  houses.     Now  ili«  part  of  Port 

Koynl,  di.-M.'nbed  as  liaving  been  swallowed  U)>  or  sunk,  w(i« 

situated  upon  this  new  formed    land.     "  The  ground   gave 

way  &s  far  u^  the  houses  stood,  uul  no  further,  jiarl  of  the 

tort  and  the  Paltxide*  ut  the  olber  end  of  the  h(Hi»e>  stand- 

ingt." 

Sir  Ilaiis  IStoane  says:  "the  whole  neck  of  land  being 
»andy  (trxcepting  the  Ibrt,  which  was  built  on  a  ruck  and  k1oo«I} 
(Ml  which  the  town  wa^  built,  and  the  stnid  kept  up  by  {uili- 
Mde»  and  wharf-,  under  which  was  deep  water,  wlieti  the 
iiand  tumbled,  on  the  simking  of  Uie  earth,  into  tlie  sea,  it 
corere^l  the  Hitcliorx  (>l\hips  riding  by  the  wharfs,  and  the 
lixintlatii'Rs  yielding,  the  greatent  part  of  the  town  fell,  great 
numbers  of  the  ])eop)e  werv  lost,  and  a  good  part  ot  the  neck 
of  land,  where  the  town  stood,  was  thiec  lathorn^  oorerud 
with  watei-."     Wc  have  next  to  consider  (he  Male  of  the  WM 


*  Th*  Tariatioo  in  the  dir|ilb  uf  this  watrr  wuidd  W  uiAiug,  fur  tlia  liiU« 
coir  ritoaiUI  tlf  rtn  iiicliM  ur  a  foul  al  PoK  Roy>L 

(  1^3.  "niiai.  fur  16M.  Long,  wba  frois  hu  oAice  w>t  lu  w«U  qniJifiml 
to  obtain  Ike  bMi  inrormailoti,  layi :  "  the  wcigbi  of  to  many  kr|{*  brielc 
Imum*  wAi  jiLitt}-  iiiutfincd  to  coatfibuie,  in  ■  gnat  n>t«aiirr,  l«  tbtir  dowa- 
CiU  i  b>  Uia  Und  gave  waj  ta  far  u  !>*  botut*  tteruA  oa  ibu  ioun^aft 
Moad,  acd  ao  fvrtlwr." 
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very  ronsfderabl«  at  Port  Roya),  so  thut  tlie  ririna  wdaM  be 
gradiialty  covered  up.  ,      >!'  : 

The  earthquake  was  generally  destnictiTe  of  bnildiilgit'in 
Jamaica,  and  masKR  of  rocks  were  detached  from  the  hefj|;bt»f 
— ^o  great  difficulty  in  a  country  abounding  with  precipice* 
aiid  &teep  mountuns.  According  to  one  account,  two  tAMnf 
tains  met  in  the  Sixteen  Mile  Walli ;  if  they  did  wa,  they 
have  since  been  so  complaisant  as  to  separate,  for  there  is  no- 
thing at  present  existing  there  tu  warrant  a  conclusion  that 
they  ever  did  meet.  That  heavy  fragments  of  rock,  and  con- 
viderable  masses  of  earth,  blocked  up  the  passage  for  the  time, 
is  exceedingly  probable ;  bnt  there  is  a  great  diflerence  be- 
tu-een  such  an  event  and  the  meeting  of  mountains. 

Funnel-shaped,  or  inverted  conical  cavities  are  by  no  means 
(infrequent  on  plains  after  earthquakes;  and  are  so  much 
alike  wherever  they  occur,  that  they  must  have  some  comniOD 
cause  lor  their  production.  Circular  apertures  were  produced 
in  the  plains  of  Calabria  by  the  earthquake  of  1783 :  they  are 
described  as  commonly  of  the  size  of  carriajre-wheels,  but  often 
larger  and  smaller;  they  were  sometimes  filled  by  water,  but 
moi'ef]'et|uently  by  sand.  Water  seems  to  have  spouted  through 
them*.  During  the  earthquake  in  Mercia  in  1829,  nume- 
rous small  circular  apertures  were  produced  in  a  plain  neiar 
the  sen,  which  threw  out  black  mud,  salt  water,  and  marine 
shellsf.  After  the  earthquake  at  the  Cape  of  Good  Hope,  in 
December  1809,  the  sandy  surface  of  Blauweberg's  Valley  is 
described  ss  studde<l  wicli  circiilnr  cnvitles,  varying  from  six 
inches  to  three  feet  in  diameter,  and  from  four  inches  to  a  foot 
and  a  hnlf  in  depth.  Jets  of  coloured  water  are  stated,  by  tfie 
inhabitants  of  the  valley,  to  have  been  thrown  out  of  these 
holes  to  the  height  of  six  feet  during  the  earthquake^.  It 
seems  somewhat  difficult  to  account  for  these  appearasces, 
though  the  common  aqueous  discharges  through  rents  or 
chasms  can  be  more  readily  understood.  During  the  Chili 
earthquake,  previously  noticed,  sands  were  forced  up  in  cones, 
ninny  of  which  were  truncated  with  hollows  in  their  centres^. 

The  courses  of  springs  are,  as  would  be  anticipated,  often 
deranged  amid  such  motions  of  the  ground;  and  flashes  of 
lii;ht,  or  bright  meteors,  are  so  frequently  mentioned  that  w« 
can  scareely  doubt  their  occurrence,  and  they  may,  perhaps, 
be  considered  ns  electrical. 

If  we  now  withdraw  ourselves  from  the  tirrmoil  of  volcanos 

*  Lyell,  Prineiplea  of  Cculogy  ;  whcrB  ■  view  and  lection  of  theie  t^ 
riodPCBvitiec  are  eiven:  pp. -13S,  429. 
t  Ibid.;  and  F^ruisac'*  Bulletin,    1S2?. 
J  Phil  Mag.  and  Annula,  Jaouar;'  1830, 
j  JoufBal  of  Science. 
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and  eitrtli<]tttkt.-A,  niiti  o-aMr  U)  nicKtiire  Uiem  by  tbeclTMU 
which  ihey  have  priHluc«()  upmi  our  imaj^i nations,  wc  >\\»l\ 
find  that  the  real  ctiHiiget  xUcy  caiiMi  im  iIk-  Kartli's  surface  &ve 
ct>Dipiiratively  small,  oiid  quiie  irrecoutiicahk-  with  ihwu 
ihcorki*  which  propose  to  account  for  the  clcv»lifiti>  of  vasi 
inouiXiiiii-riiij^-N,  and  for  enormous  snd  sudden  di -^locations 
of  aimta,  by  reprttteil  dirlhfjunkev  a(.-|iii^  invnrinlily  in  tlic 
aume  line,  [hu.t  riiiMiig  ih«  mntmuiinii  l>y  Mitcct^ivc  starU  of 
five  or  ten  f«et  at  ii  time,  or  by  ciita»lJrx^)ht;^of  nugrcnti'r  ini- 
fiorunce  than  »  modern  etirtlK]Uuk«.  It  U  uaelesb  to  apiical 
to  liniu:  liuic  can  (Ht^ct  no  more  than  its  powers  arc  capublt: 
of  j)<:rtoni)in}( :  if  a  mousc  bt-  harii4.'sscd  to  n  ]or^>  piece  of 
<»nlnini»-,  it  will  never  move  it,  even  if  cciitnrics  on  centuries 
could  he  allowed  ;  hut  nltach  the  necessunt-  force,  and  die  re- 
MStaiiec  iH  overcuinv  jti  a  niinnlv. 

Ilwricaitrs. 

ThcMisre  of  geological  im|M)rii(ncc,  !ts  by  the  sudden  appli- 
catinti,  if  1  may  so  c.vprv^s  niy^ell,  of  a  1uriou>>  wind  and  de- 
luge* of  rain  to  iliu  Mirliici-  of  laud,  very  coti^iderHblc  chanj^ 
are  in  :i  Kbiirt  time  prtMluced  on  that  surlace.  It  IiiiK  bcwn 
cotuklered  thai  the  wind,  during  hnrricttiicts  imveU  wtUia 
velociLy  oflrom  eiuhty  to  one  hntidred  miles  per  hour;  but  it 
mii>t  t>e  conlL-kMtl  that  we  po>!ie<>h  no  very  hnlUliiclurv  inlbi*- 
■nation  on  thi»  heiuL  ite,  however,  llie  velocity  of  llie  wind 
what  it  may,  its  torce  i&  nuflicient  to  level  liirents,  throw  ilown 
build  tn<{s,  and  destroy  a  large  amount  of  animal  iili::  in  a  few 
hourt  (-onveniii'j  a  bcautitul  and  luxuriant  countl^,  studded 
with  villngci  antl  towns,  into  a  $c<.>nc  of  desolation  and  mount- 
ing, furious  torrent)-  ar»!  suddenly  formed,  which  not  oidy 
sweep  away  a  lar^-  prO|H>rlio(i  of  the  uprooted  ireeK,  and  the 
iKalies  of  numeriHis  terrestrial  uiiininlMk-slroyed  by  tlie  (.-ni-cla 
of  the  wmd  ;  but  alto  act  most  pinverfully  on  all  tlie  drainage 
dc)>rc«sions  producmg  the  maxlnitmi  ellocl^ot  nnniing  water 
in  such  Mtiutiions  lu  mountainiHis  re^ion^  the  land-ilipii  ait: 
tjMi  alio  fre(|uvtidy  considerable ;  and  if  these  fall  into  the  bed 
uf  a  torrent,  tliey  athl  to  ilN  destructive  effects  by  dsmmmft 
u(i  the  Maieri  for  n  tinte,  which,  when  they  have  forced  their 
pASsage  through  tlte  obstacle,  tuxli  i»iward»  with  iucr«a»c(l 
velocity  artd  power. 

In  luc  hurricane  in  the  West  Indies  of  .-Vu^u^l  I8SI,  we 
have  a  mehuicholy  example  of  the  dciitruction  oH  animal  and 
Vegetable  hfe  cauviil  by  these  sntiiri^  of  that  portion  of  the 
world-  Vot  only  were  huilding^  iif  various  kitnls  levelled  with 
the  earth,  nniX  numlicrs  of  (K-r»>iis  binied  beneath  their  ruinh, 
biu  a  large  amount  of  animal  Ul'e  wa»  hIm>  deslrvycd ;  and 
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those  trees  which  were  not  uprooted  hy  the  Airjr  of  the  wiird, 
vere  deprived  of  their  foliagci  many  even  of  their  brniicltes 
6o  thnt  the  unfortunnte  Uland  of  likirbndoeK  prcsctiied  that 
frtranffc  pbiciioiiifnon,  n  mass  of  It-Jiflcss  Irefs  on  s  Inmical 
islnnit.  'I'lii.s  hurricane  alsik  ruvni^)  the  islands  of  St.  Vin- 
cent iiikI  SL  Lucie,  and  visa  even  felt  at  the  eastern  end  of  Ja- 


maica. 


The  sea  is,  as  might  be  expected,  riolently  agitstcd  during 
hitrrictiiics  ^rid  causes  grent  destruction,  particularly  on  low 
coasts.  Thus,  in  the  great  Jnmnlcn  hurricane  of  1 780,  tlie  sea 
suddenly  butst  in  upon  (he  "mull  lonn  of  Suvudimi  la  Mar, 
Kiid  swept  il,  nnd  every  thing  in  it,  i-nlircly  iiwny.  The  hur- 
ricimeof  August  IRSi,  wa«  .lufficienlly  jiowerfiil  at  Ilayti  to 
raise  the  sea  at  Aux  Cayes  to  a  considerable  liei^hl,  and  the 
swell  consecjuent  on  it  was  so  great  on  the  coast  of  Cuba  as  to 
throw  every  vessel  on  shore  at  i^t.  Ingo  de  Cuba, 

Ilurricancs  arc  often  more  partial,  out  they  are  not  the  less 
destructive  to  the  laud  they  trnvcrsc  on  that  account.  The 
hurricane  of  1815)  wiiich  trnversed  Jumiiiea  from  North  to 
South,  was  one  of  this  description ;  it  took  its  way  across  the 
western  portion  of  the  Blue  IMountiiins,  and  was  exceedingly 
destructive.  Not  only  was  the  wind  furious,  but  the  r|uantiiy  of 
rain  which  fell  in  a  given  time  was  considered  quite  unexampled 
even  in  the  tropics.  The  flood  which  descended  the  Ynllahs 
river,  swept  away  all  the  fish  in  it,  and  ten  years  afterwards  it 
was  considered  tiint  there  were  no  fresh-water  fish  in  that  river. 
The  innd^slips  in  the  Port  Royn),  St.  Andrews,  and  Blue 
Mountains  were  very  considernble ;  and  when  I  vi-itCcd  these 
muuncaini  several  years  alicrwiirds,  many  a  bare  clitf  Iwre  evi- 
dence to  the  changes  that  had  been  dins  produced.  When 
these  land-slips  descended  to  ihe  bottom  of  tlie  ravines,  tbey 
dammed  up  the  waters  for  the  time,  and  then  giving  way,  were 
partially  swept  onwards.  Tlie  loss  of  life  was  considerable, 
■im]  many  buildingrt  wrre  eiUier  washed  away  or  buried  be- 
neath detritus.  The  land  conimunicalion^  between  Kincston 
,  and  the  t^stern  coast  were  stopped ;  and  Mr.  Barclay  relates, 
'  that  being  llius  compelled  to  pass  by  xea  to  Morant,  the  vessel 
was  obliged  to  make  "a  considerable  offing  to  keep  clear  of 
the  enormous  quantity  of  trees,  which  literally  covered  the 
water  to  a  considerable  distance."  Though  so  destructive 
about  the  centre  of  its  course,  this  hurricane  wait  neither  fell 
■iSl.Jiigode  la  Vega  (Spanish  Town),  forty  mites  to  the  west- 
ward, nor  at  Morant  Keys,  5fty  miic»  to  the  eastward. 

The  force  of  a  hurricane  is  well  shown  by  the  facts  observed 
«  Guadaloupe,  on  the  35lh  of  July  I8S5.  StroDgly-built 
booMis  were  blown  down,  and  many  tiles  driven  through  the 
doors  of  warehouses,      A  deal  plank,  39  inches  long,  9-8 
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inches  wide,  tnd  '9  inch  iliick,  wai!  traDtportvU  with  vucli  ru- 
|)idiiy  iliai  ii  traversed  the  trunk  of  »  t)uJin-tr«:«  17*7  inche* 
in  diumetcr.  A  piece  of  wood,  7'8  inciio  siiunt^^  mid  from 
four  lu  file  yards  long,  watt  torced  by  tb«  wind  into  a  Iiard, 
fra(|UeDted.  and  slooed  road,  lo  the  depth  of  about  a  jard. 
Tbo  vxacutudc  of  tlic4c  and  other  &c(6  iliusirative  of  the  };real 

;  power  of  this  liiirricunv,  vtil;  verified  on  the  spot  by  Gcocral 
mudrnnd,  ot  lliu  Frcncti  bnginccrs ". 

It  will  be  obviouK  tlialdurinir  liiirriciiiii-s  a  cuniparalivdr 
laif^  amount  of  terrestrial  aniniKlsi  iintl  vegcUil>l<»  may,  in  iid- 
lUtion  to  tht!  land-detrilus,  be  carried  outwards  into  (be  seas 
uliich  baihc  ihu  shores  of  iropical  Islands,  stich  as  those  of  the 
M'cst  Indies,  more  particularly  when  such  islands  are  moun- 
tainous, us  is  the  case  with  Cuba,  Ilayti,  Jamaica,  and  others. 
Nut  only  men,  (jiiudrupcds  bird^,  and  land  reptiles  hut  also 
frekh-vrntcr  tortou«*  and  crocodiles,  may  be  surprisctl  and 
carried  out  to  sea,  wliere  they  would  havg  u  poor  cimoct;  of 
«ai|>ii  amid  the  tuimoil  of  the  waves  at  such  limvs.  A  hu-fre 
proportion  of  the  creatures  thus  borne  by  turi^etits  ouiwurJs 
would,  moM  probably,  be  devoured  by  sharks  and  other  vora- 
cious inhabitants  of  the  sea;  but  there  is  still  a  possibility  that 
the  rivLT-d«tritus,  and  the  sands  and  mud,  stirred  up  by  the 
•ctkin  of  the  wtivcs  in  shallow  SL-ns  would,  when  iranquillily 
wMS  restored,  envelope  various  tcrri-''trial,  Ruviatilc,  and  marine 
rvuiniii^:  such  »  deposit  ivunUl  dius,  to  a  ecrtaiii  extent,   rc- 

[  Mauble  one  fornii-d  in  uii  cKtuury,  but  would  so  liir  differ  from 
it  OS  prolxUily,  in  the  ca^e  here  supposed,  the  rt^niainx  would 
exhibit  the  marks  of  violent  transport.  In  the  immediate  vi- 
cinity of  the  coast,  the  breakers  would  throw  a  cousiderable 
t|unntiiy  of  these  romoios  on  shore. 


Gaseous  Exhalaliom. 

In  several  situations  removetl  from  any  volcanic  action,  so 
fiu'  as  ia  visible  oti  the  surface,  uatural  jets  of  inflammable 
(l&MS  arc  seen  lo  in^or,  afTonhn^  decisive  evidence  of  chemical 
changes  that  are  taking  place  at  various  dcpttis  beneath.  Of 
tbeae,  xomt;  have  servnl  the  purpose  of  the  prieit  to  delude 
'inwikind,  while  [>art  of  the  otherii  have  been  mora  usefully 
employed. 

Carburetted  hydrogen  gas  is  well  known  lo  bo  lite  "fii-c- 
chmp"  of  the  coal  districts,  and  to  i^ue  from  the  coal  strata; 
collecting  in  the  ill-ventilated  galleries  of  collieries,  and,  when 
saBiciently  mixed  with  atmospheric  nir,  exploding  with  great 
vioienoe  if  approacheil  incautiously  with  an  unprotected  name, 

I'tnull«l,  Clcmnih  dt  Phyi.    Expfirinxnlsk.  t,  ii.  [t.  7lf,  2ari«  K'dil. 
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spiitaijug  tnournmg  ami  miser;,  among '.■tbsifamiliesi.M  Uw 
niorrs.  irtbegeniuRofDavy  had  merely piwiucedbii'saiaty- 
laoip,  it  would  alone  have  eotitled  him  to  the  epi^aiiufc  am 
tJiaaks  of  mankind.  ,<..,< 

'  Aa  carburetted  hydrogen  is  so  freely  liberated  in  cMl-milMH 
ifvouM'be  expected  that  it  should  occBHonally  be  detected 
Oja^^e  BurbcC)  and  accordingly  it  has  been  so  difiOovered*. 
Inflammable  gas  also  occurs  in  other  situations,  where  there 
iS[Bo  reason  to  suspect  the  presence  of  coal  strotak  OCtbis» 
die  well-known  jets  of  gas  in  the  limestone  and  aerpentifie 
distriot  of  the  Pietra  Mala,  between  Bologna  and  Flwencci 
afford  an  example. 

Captain  Beaufort  describes  an  ignited  jet  of  inflammable  gas, 
named  the  Yanar,  near  Deiiktash,  on  the  coast  of  Karamania, 
which  perhaps  once  figured  in  some  religious  rites.  He  states 
that,  **  in  the  inner  corner  of  a  ruined  building,  the  wall  is  un- 
dermined, so  as  to  leave  an  aperture  of  about  three  feet  in  di> 
ameter,  and  shaped  like  the  mouth  of  an  oven:  from  thence  the 
flame  issues,  giving  out  an  intense  heat,  yet  producing  no 
smoke  on  the  wall."  Though  the  wall  was  scarcely  dtso»- 
loured,  small  lumps  of  caked  soot  were  found  in  the  neck  of 
the  opening.  The  hill  is  composed  of  crumbly  serpentine  and 
loose  blocks  of  limesttme.  A  short  distance  down  the  bill 
there  is  another  aperture,  which  from  its  appearance  seems 
once  to  have  given  out  a  similar  discharge  of  gas.  The  Yanar 
is  supposed  to  be  very  ancient,  and  is  possibly  the  jet  described 
by  Pliny  t. 

Colonel  Rooke  informed  Captain  Beaufort,  that  high  upon 
tiie  western  mountain  at  Samos  there  was  an  intermittent  flame 
of  the  same  kind  ;  and  Major  Rennell  stated  that  a  natural  jet 
of  inflammable  gas,  inclosed  in  a  temple  at  Chittagong,  in  Ben- 
gal, is  made  use  of  by  the  priesis,  who  also  cooked  with  it. 

The  village  of  Fredonia,  in  the  State  of  New  York,  is 
lighted  by  a  natural  discharge  of  gas,  which  is  collected  by 
means  ofa  pipe  into  a  gasometer.  The  quantity  obtained  is 
about  eighty  cubic  feet  in  twelve  hours.  It  is  carburetted 
hydrogen,  and  is  supposed  to  be  derived  from  beds  of  bitumi- 
nous coal.  The  same  gas  is  discharged  in  much  larger  quan- 
tities in  the  bed  of  a  stream  about  a  mile  from  the  village^ 

According  to  M.  Imbert,  gaseous  exhalations  are  employed 
atThsee-Lieou-Tsing,  in  Chma,  to  distil  saline  water  obtained 
irom  wells  in  the  neighbourhood.     "  Bamboo  pipes  carry  the 

,i"  It  appears  very  remarkable  that  in  iho  coal  districti  of  the  British  Iilet, 
where  iiicii  a  large  aronunt  of  cBrbiirctttft  hydrogen  ii  annually  produced, 
meana  have  not  bocn  adopted  Ibr  makinp  an  economical  iiec  pf  thii  gai, 
both  M  reipectx' light  and  heal, 
t  BcaiirortG  Kariiiuiuila. 
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ma  rroin'tlts  ([irtng  lo  tlic  place  wIktc  it  is  to  be  consiinwtl. 
rhnc  tiitx^  nru  tcniiinnieil  In-  u  itibc  orpine-clay,  to  prevent 
th«ir  tmne  burnt.  A  siiiirle  well  [of  gas)  lieuu  more  than 
three  htinarecl  kettles  1  he  fire  thux  prothtcetl  \»  exceedingly 
htvAHf  and  tlie  caldrons  are  rendered  useless  in  a  few  monilis. 
Other  bnmtmos  condiiei  the  jjas  intended  for  lij;hting  the 
streets  nnd^cnt  rooms  or  kitchen:^*."  'I'hcse  wells  orinflnni- 
mablc  gs!>  were,  uccordinf;  to  M.  Jnibcrl,  lormed  fur  the  ]»ir* 
poM  ol  ubtainiii^  salt  water,  which  they  in  fact  first  gave  out. 
The  water  Bulinc,  the  wells  were  sunk  to  a  coiindemble  depth 
in  onler  to  finil  the  water:  instead,  however,  ol  finding  &fllt 
water,  inflammable  gas  suddenly  ru'^hed  forth  with  consider- 
able noise  |. 

M.  Klaproth  notices  other  jets  of  inflammable  gas  in  China ; 
one,  now  cxttnj;ul&hed,  is  stated  to  have  burnt  from  the  second 
to  ihv  ihirtccnth  century  of  uiir  crit.  ThiN  Ho  tsing,  or  fiery 
well,  wa«  )iitn;iied  80  li  to  the  S.W.  of  Khloung  tclieou,  and 
like  those  atw^v  mentioned  produced  salt  water {- 

This  connexion  of  intlammable  l'us  tviili  saliite  sprinfrit  or 
salt  is  noi  confined  to  China,  but  has  also  been  obAervcd  in 
America  and  in  Europe.  While  boring  for  salt  at  llocky 
Hill,  in  Ohio,  and  nenr  Luke  Eric,  the  borer  suddenly  fell, 
after  ihcy  had  pierced  to  u  de^ith  of  197  feet.  .Salt  water  im- 
medinielv  s])outed  out,  nnd  continued  to  flow  for  sevci-al  hours; 
»fter  which  w  considerable  (jmmtity  of  inflnmmRbIc  gas  burst 
fnrlh  through  t)iv  Mune  iifxrilurt^,  and,  being  igiuled  by  u  firo 
in  the  vicinity,  conxuint-il  all  u'itiiin  its  reach  ^. 

It  alio  appears  that  M.  Utcdcrs,  inspector  of  die  salt-mines 
of  (joitesgabe,  at  Ueinc  in  the  county  of  Tecklenberg,  has  for 
two  or  three  yenra  used  an  inflammaulo  gas  which  issues  from 
li>«e  mines,  not  only  as  a  light,  but  lor  all  the  purposes  of 
cookery-  lie  obtntnx  it  from  the  pits  that  have  been  aban- 
doned, and  conveys  it  by  pipe*  to  his  house.  From  one  pit 
alon«  u  continuous  itream  ol  Uiis  giu  hut  iuucd  for  >ixiy  years. 

*  VOL  UntvoMlIr;  and  I'jXm.  Kcw  IliiL  Jouriml,  1830. 

I  Iltimbolill.  PfngniPii*  Asimiou™. 

t  fhid.  Ill  th«  (Hnic  work  nill  he  fuuiiJ  *n  iMtttttin*  aceotinl  of  the 
moAr  in  vliioli  Ihit  ChincM*  atak  ihanit  wrlla,  jo  trarch  of  nut  nittrr,  to  con- 
Htiiumbli)  diipilu.  Utii  ii  cAbcttd  by  llie  conitMit  tKrikinf  *{  n  }iirce  <tt 
Mccl,  of  alwut  300  or  lOU  pmindi  wdelil,  ngainil  the  rodt,  u|)ou  ibc  nine 
principle  ibai  a  Ixilv  r>  iiiailc  in  (liu  nuUd  ruck  by  tn  irini  ur  tied  bur  for  Uie 
pispu«i»  of  blifiiiiig  wlib  gimgiqwilpr.  In  ihr  Cblnrti;  work,  liniri'vrr.  ibe 
■Ctvl  weight  ii  iiiiip<-n<lod  m  a  rnrd  to  ont  end  of  a  piece  a[  wotid.  plarcd 
over  a  lujiport  to  mch  >  manner  ilint  u  uoiluniin  by  diuicing  ft  jiiinpinfi  on 
the  other  end.  iwwi  ths  ucight  about  twoKwtatneli  notiou.  and  mutdcDlj 
leu  it  Rill  anil] .  By  ib»t<  nlou,  bii<  HOiiwwhat  nn«  mtaim,  •  round  per- 
pendkulai  bolt  i^  formed,  almni  livr  nr  mh  iiiehn  in  diameter,  vrry  *mc«th, 
uti,  aoc«>rdin^  in  M.  Imbfit.  from  1<J<K)  la  1800  French  feet  in  dcplh. 

f  Traiu.  New  York  Phil.  Soc. 
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U  i(  supposed  to  consist  of  carburetteil  hydrogen  and  oleBant 

Inflatnmalilc  gn^cs  nrc  nlso  fbiiiid  to  prntrod  from  ground 
charged  tvitli  (Kirolcum  und  iiii|itiUiit.  'I'hv  inluibiutiu  of 
Baku,  n  port  «:t  the  Ctttpiun  Sea,  are  KU])pli«tl  with  liu  other 
luel  (liiui  tliiii  dei'ived  from  the  petroleum  aiid  naphtha  with 
which  tlie  «-iirth  in  the  n<;i^h  hour  hood  is  stronf(ly  inipr«){natt:d. 
Ahout  ten  miles  to  the  N.  t^.  of  thi^  tonn  tlicrc  are  niflnv  old  Icm- 
pies  of  Guebres,  in  each  of  which  there  is  a  jet  of  intiammable 
gas,  rising  from  apertures  in  the  earth.  The  flnme  is  pale  and 
clear,  and  smdLs  strongly  of  Milphur.  Another  nnd  a  larftcr 
jet  issues  fron)  tlic  >t(le  of  ii  hill.  The  ground  ix  gviiemlly  fltii, 
ami  slopes  to  the  Nei.  Ifiii  the  dreumlcrence  of  two  niileH, 
holes  be  nwUi  in  the  eaitli,  gas  immediately  issuen,  and  in- 
Hamett  when  a  torch  is  applied.  The  inhabitant!i  place  hol- 
low canen  into  the  ground,  to  convey  the  gas  upwards,  when 
it  i»  employed  for  ihc  purposes  of  cookery  as  well  as  for  a 
lightf.  M.  Lcnz,  describing  an  eruption  of  mud  and  flume 
near  the  villnge  of  tokmnli,  fourteen  wcrsis  to  llic  west  of 
Baku,  would  Kecui  to  attribute  the  giLM^us:  vxhiilutioiix  of  tliis 
district  u>  11  volc.inic  origin,  but  thi:  fiicLH  adduced  will  xcurccly 
ndtiiii  of  tliiii  interpretation.  He  notices  this  eruption  as 
having  taken  place  on  November  27th,  1827.  A  column  of 
dsme  burst  iwt,  where  no  flame  had  been  previously  seen,  and 
roso  for  three  hours  to  a  considerable  height,  then  lowered 
itself  to  the  height  of  three  feet,  and  burnt  for  twciity-four 
hourx.  Alter  this  the  mud  rushed  forth  and  covered  tlic 
country  over  an  area  of  200  tuises  by  1 50,  to  the  ilepth  of  two 
or  thrct:  feet.  There  is  sufficient  cviilence  that  other  eruptions 
of  mud  or  clay  liad  previously  uken  place  from  tite  same,  or 
nearly  llie  Mime,  place.  This  and  other  "  salxes"  noticed  in 
the  unie  territory  cannot  be  termed  volcanic,  in  the  nsiud  ao- 
uef>tattuii  of  the  word.  Moreover  we  learn  from  tlie  observa- 
tions of  the  same  author,  that  at  the  Atech-fiaii,  or  tlie  great 
hTcs  o\'  Baku,  the  priticiput  jet  rises  through  a  calcareous  rock, 
with  a  dip  of  111'  to  the  S.E,,  the  fitsures  or  cracks  bciug  ren- 
derefl  blue  by  it{- 

Carbonic  acid  gas  is  evolved  abundantly  in  coal-piLt  and 
volcanic  regions.  Its  occurrence  in  the  Grotto  del  C^ane,  of 
which  .Mich  <ivercharged  descriptions  have  been  given,  is  well 
known.  MM.  Biscbof  and  Ntiugeraih  notice  a  pit,  on  the 
side  of  the  lake  of  Laacli,  in  which  they  found  dead  birds, 
sfjuirrels,  bau,  frogs,  toads  and  insects,  killed  by  the  evolu- 
tion of  carbonic  acid  gas.     M.  Bischof  estimates  that  the  ex- 

•  Joumal  of  Science.  t  Ed>"-  Phil-  JwiniiJ,  vol.  vi. 

*  Hnmboldt,  Fragmvns  A>Uti<]ue<- 
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halations  of  cart>onic  nctd  gaE,  in  the  vicinity  of  tlie  luke  of 
I^ach,  amount  lo  600,000  puunm  duily,  or  ^19,000,000 
pounds  in  a  year. 

In  the  Brohlihal  on  the  Rhine,  an  o\A  Yokanic  covntrv, 
(here  h  a  considerable  evolution  of  carbonic  acid  ens,  nhicli  is 
employed  by  M.  Bischof  in  the  manufacture  of  cticniical  pr&- 
parntiont  on  the  large  scale.  Six  hundred  pounds  of  this  gas 
are  calculatnl  to  be  dischar^l  fiom  only  one  of  tlie  jvts  in 
twenty-four  hourt,  b«iiig  at  the  rate  of  21 9,000  pound.t  in  ihu 
year*. 

Carbonic  acid  gas  U  so  abundantly  evolved  in  a  district  of 
tnincntl  springs  in  v\rmcnia,  ueav  I'art  Diadine,  on  the  Eu- 
phrates that  it  pro<Iuces  a  noise  wliilc  itisuing  through  ttio 
cracks  in  the  limv»toi>cs  of  tlie  country,  killing  the  birds  which 
come  within  it<  innuciHxf. 

1'he  C'ucvo  Ijuut,  or  Valley  of  Foison,  in  Java,  would  «p> 
pear  to  be  n  c-iivity  filled  lo  a  certain  height  with  carbonic 
acid  gas.  Mr.  l»udon  <lt^scril)es  it  as  about  half  a  mile  in 
circumference,  and  of  an  ov^il  I'orm.  The  depth  is  from  thirty 
to  ihiny-livc  feel,  the  bottom  being  flat,  without  vegetation, 
and  cov*.-re<l  with  skeletons  of  men  and  of  various  animals, 
tuch  a«  tigers,  hogs,  (Ivcr,  &c.,  which  have  perislie«l  by  tlicir 
<nitriuice  into  the  gaji.  The  dextruetive  gas  did  not  rise,  so  ai 
to  l>c  ilnngcrous,  above  eighteen  tix-t  frocn  tlie  bottom  (■ 

A  very  copiou*  di>rhiirg(!  of  viirbuiiic  acid  ga.-i  occun  on 
the  Kvll,  nearly  ojipusite  Itiin-iburn.  1'he  gas  rises  through 
fiuures  of  the  rock,  and  traverser  a  pool  of  rain-water,  resting 
00  it,  with  such  violence  that  the  noise  is  staled  to  be  heard 
at  ibti  distance  of  400  yards.  Birds  arc  killed  when  ihcy 
approach  loo  close,  and  persons  wishing  to  drink  are  driven 
away  by  tli«  gas,  a  slnUum  of  which  coven  tbe  surrotinding 
tirrfj. 

Ill  innny  ^ittiatioru  giLteous  vaixiurs  come  to  the  surface 
mixed  with  water  or  petroleum,  with  sufficient  tbrcr  to  pioduco 
"salses"  or  mud  volcanos.  Dr.  Daubcoy  considers  those  of 
Maculaba  in  Sicily  as  independent  of  volcanic  action,  but  duo 
to  the  combustion  of  the  sulphur  existing  among  the  rockk. 
Mud  eruptiotit  from  the  disctmrgc  of  gaseous  vH|>ours  and 
water  are  known  in  many  other  placesl}. 

*  Gnmai)  TruiD.  »f  Nfnniisl. 

4  Votkoboiiiikov,  Goioai  Joumnl,  1829;  and  Boui's  Ufm.  ticol.  et 
Paleontoloeiqun,  t.  i.  1832. 

I  Joumnl  uf  CitD^(TSp)iic*l  Soclvly,  vol.  ti. 
I  Bitebofwd  NiiKg«»lh.  TAia.  Pliil.  JnuniaL 
I  tham  o««T  Modcns  havt  lonf  1>md  crlcbr*l«d. 
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-'■''  Deposits  Jrom  Springs.  ■     ,,  ,,,  ..-, 

-  <  Springs  are  seldom  or  ever  quite  pure,  owins  Ui  the  solt«M 
property  of  wttter,  which  percolating  throuf^n  tfae  ^mhyttli* 
wRjg  becomes  more  or  less  charged  with  foreign  nuttorj'  ~  Gsi^ 
boaat«,  sulphate,  and  muriate  of  lime,  munate  nfEnda,' and 
iron,  are  ti-equently  prescut  in  spring  waters.  Some  aaa  taon- 
higbly  charged  with  these  and  other  tubsunces,  such  u  <»»^ 
hwiate  of  magnesia  and  even  silica,  than  others,  and  "hato 
hence  obtained  the  Dame  of  mineral  springs.  Mnnyarfllher* 
mal,  as  before  noticed,  and  seem  not  immediately  derived  fran 
the  waters  of  the  atmosphere;  as  may  also  be  tlie  case  widi' 
tnany  that  are  c(^d,  their  more  elevated  temperature  hovfiig 
been  lost  in  their  passage  upwards  through  colder  strata. 

Many  thermal  springs  contain  silica,  though  this  substance 
is  lof  exceedingly  difficult  solution.  The  sdiceous  deposhs 
Grbm  the  Geysers  in  Iceland  are  well  known.  Sir  George 
Mackenzie  describes  the  leaves  of  birch  and  willow  converud 
iMo  stone,  every  fibre  being  discernible.  Grasses,  rushes^' 
and  peat  are  in  every  slate  of  petrifaction.  There  are  also 
deposits  of  clay  containing  iron  pyrites,  which  decompose  and 
communicaie  very  rich  tints  to  it.  The  deposits  tramtbe 
Geysers  extend  to  about  half  a  mile  in  various  directions,  and 
their  thickness  must  be  more  than  twelve  feet,  for  that  depth 
is  seen  in  a  cleft  near  the  Great  Geyser. 

The  finest  exhibition  of  such  deposits  as  yet  noticed,  occurs 
in  tile  volcanic  district  of  St  Michael,  Azores.  Di-.  Webster 
describes  the  hot  springs  of  Furnas  as  respectively  varying  in 
temperature  from  73°  to  207"  Fahr.,  and  depositing  large 
(|uantitie5  of  clay  and  siliceous  matter,  which  envelope  the 

grass,  leaves,  and  other  v^etable  substances  that  fall  within 
leir  reach.  These  they  render  more  or  less  fossil.  Tbe:Te- 
getables  may  be  observed  iu  all  stages  of  petrifaction.  Hft^ 
tound  "  branches  of  the  ferns  which  now  Nourish  in  the  isUnd 
completely  petriBed,  preserving  the  same  appearance  as  w^ien 
vegetating,  excepting  the  colour,  which  is  now  asfa>grey... 
Fragments  of  w(x>d  occur,  more  or  less  changed;  andonepOr 
tire  bed,  from  three  to  five  feet  in  deptlt,  is  composed  of  th^ 
reeds  so  common  in  the  island,  completely  mineralized,  Uie 
centre  of  each  joint  being  filled  with  delicate  crystals  of 
sulphur"." 

The  siliceous  deposits  are  both  abundant  and  various  titbe 
most  abundant  occur  in  layers  from  a  quarter  to  half,  an^incn 
in  thickness,  accumulated  to  the  depth  of  a  toot  and  upwards. 

*  £din.  Phil.  Joiinial,  vol.  ti. 
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7^6  itrntB  are  itrarly  always  parallel  and  li  oil  soma  I,  though 
aon>etimc^  slighll^  undulating.  The  xilcx  forms  sialactiieii, 
oftis)  twu  inches  in  leii}^h,  in  l)ic  cavitic:(  of  die  xiliccou^i  de- 
|K>»iu,  ami  tlicae  are  Iretjueiiily  corcred  with  siiinll  brillinnt 
quartz  crv^tal.i.  Compact  mas&es  of  !iilic«ou!i  dt^poait.s,  broken 
by  rarious  cau»e5,  have  been  le-cemtnied  by  silica,  and  the 
conipouDd  i§  reprewnted  as  very  bcnutifiil.  Some  ol'ibe  eln- 
vfttiout  uf  this  breccia  Ur.  \^'cbaer  considen  upwaixls  ol' 
tliirty  feet  in  iMnght.  Thv  general  deposit  appears  to  be  con- 
■idcriiblc,  nmJ  lo  t'orm  low  hilK.  The  cotoninol'thc  ciny  and 
Mlk«out  subxiHiiccs  nre  -rery  various,  and  even  brilliant,— 
white,  red,  brown,  yellow,  and  purple  being  the  principtil  tints. 
Where  the  acid  vapours  reach  the  rocks,  ihey  deprive  iltMii 
of  their  colours.  Sulphur  is  abundant,  and  ihe  springs  occur 
in  «  di&trict  of  lava  and  trnchylc*. 

According  to  Jametf,  the  thernuil  iiprinjfs  nf  the  Washiin 
depotil  a  very  copious  Nedinieiit,  conipoacd  ufxilex,  lime,  nnd 
iron.  'I'hi^  shuws  thul  hot  sjiting^  wht-n  pniudled  through 
a  II on- volcanic  diiirici,  may  yet  contain  silicu.  I'he  name  niuV 
be  naid  of  wiuie  of  the  springs  in  India.  Dr.  Turner  lound 
tbftt  the  thermal  springs  of  I'innarkucin  and  I.oorgootha,  in 
that  countrvt  whica  produced  '24  grains  of  solid  matter  in  a 
gallon,  contained  31'5  gwr  cent  uf  silic.i,  19  of  chloride  of  so- 
dium, 19  of  sulphate  of  sodu,  19  of  carbonate  of  soda,  .S  of  pure 
Noda,  and  IS'^of  wjicr{:-  The  fiillowing  i>>  an  anulysis  oltira 
C>cv»cr  waters  nnd  hot  springs  of  Keikuni,  Iceland,  by  l>r. 
Black.     ,\  gallun  of  each  produced:— 

(iejMT.      lleikiiin. 

Soda •■..•       ■•'JO  ^'11' 

.\Iiiiniiiii     ..iM.<.<.—.       2'ltO  0-2fl 

Silica   31-50  -il-SS 

Mtirinir  ortoiln U-43  IflDO 

Snlphnte  of  ntda    8-G7  7-^3 

These  anslyset  do  not  nhovr  ilie  presence  of  lime,  biil  SirO. 
Mackenzie  mentions  a  calcareous  deposit  from  boiluig  springs^ 
(temp.  21*2°)  in  the  valley  of  Reikholt,  in  Ici'Innd,  chargc'd' 
with  carbonic  acid  gas.  Many  thcrmai  and  other  springs  con- 
tain thU  gas,  which  seems  very  nbnndmil  in  vulcunir  regions. 
To  its  power  of  dissolving  lime,  when  (w^-iin;;  through  catca- 
reoiu  rocks,  those  deposits  nrc  due,  that  are  so  common  in 
some  countries,  purticuluilv  when  volcanic,  which  arc  known 
under  the  general  n;une  of  Travertin  or  calcareous  tufii.  Pro- 
bably, also,  many  hot  springs  may  contain  carbonic  acid  gan, 
which,  not  meeting  with  calcareous  or  magnesiaii  strata,  L» 
tlirown  off  when  in  couiacl  with  the  ainio»phere. 

■  E4in.  Pliii.  Jmmil.  rol.  vi.        t  Cipt^ilMn  M  die  Hocky  Meuauisi. 
I  Eksicalt  of  Cbcmiitrj. 
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Travertins  are  of  greater  geological  impoitance  than  the  si- 
liceous  deposiU  from  modern  springs,  at  least  so  far  as  their 
extent  of  surfiice  and  depth  are  conceroed;  though  both  these 
have  been  greatly  exaggerated,  from  the  usual  moBe  of  coaipa* 
ring  such  deposits,  not  with  the  superficies  of  the  land  gene- 
nil;,  but  with  their  magnitude  relatively  to  the  valleys  or 
(dains  in  which  they  may  occur,  and  not  unfrequeotiy  with 
that  of  man  himself. 

The  deposit  from  the  fountain  of  St.  AUire,  near  Clermont, 
formed  a  bridge  which  was,  in  1754,  one  hundred  paces  long, 
aght  or  nine  teet  thick  at  its  base,  and  twenty  or  twenty-four 
inches  in  its  upper  part*. 

Mr.  Lyell  notices  the  calcareous  deposits  from  the  baths  of 
San  Vignone,  and  states  that  one  stratum,  composed  of  seve- 
ral layers,  is  fifteen  feet  thick,  and  that  large  masses  are  cut 
out  of  it  for  architectural  purposes  t.  According  to  Dr.  Gosse, 
the  thermal  waters  which  deposit  this  travertin  are  sufficiently 
hot  to  boil  eggs. 

The  thermal  waters  at  the  baths  of  San  Filippo,  not  &r  from 
the  above,  have  a  temperature  of  1 22°  Fahr.,  one  spring  being 
about  a  degree  or  two  higher.  They  contain  silica,  sulphate 
of  lime,  carbonate  of  lime,  sulphate  of  magnesia,  and  sulphur; 
and,  notwithstanding  their  elevated  temperature,  Conferva 
flourish  in  them.  The  ground  around  is  formed  of  travertin 
deposited  by  the  springs.  There  are  many  fissures ;  one  SO 
tiKt  deep,  and  150  to  200  feet  long.  In  it  the  water  is  whitish, 
and  in  a  state  of  ebullition,  whence  its  name,  II  BoUore.  It 
emits  copious  discharges  of  steam  and  sulphurous  vapour. 
There  are  other  fissui'es  iu  which  sulphur  is  sublimed  in  tlie 
same  manner  as  at  the  Solfatara  near  Naples,  and  die  produce 
was  sufBcient  to  consUtute  a  branch  of  industry,  now  however 
abandoned.  The  surlaces  of  these  fissures  are  penetrated  by 
sulphuric  acid.  Dr.  Gosse  observed  the  siliceous  stalagmites 
mentioned  by  Professor  Santi,  and  describes  tliem  as  covering 
the  surface  of  the  travertin  to  the  depth  of  one  eighth  of  an 
inch  '\,  Mr.  Lyell  notices  the  spberoidol  structure  of  the  tra- 
verdn  deposited,  and  compares  it  with  the  raagnesian  limestone 
of  Sunderland.  What  the  amount  of  magnesia  may  be  in  the 
San  Fiiippo  travertin  is  not  stated,  but  according  to  Dr. 
Gosse  it  is  combined  with  sulphuric  acid.  Sulphate  of  lime 
exists  in  great  abundance  in  these  springs;  so  much  so,  that 
before  the  water  is  conducted  to  the  places  where  the  well- 
known  medallions  are  formed,  it  is  allowed  to  stagnate  lor  the 
purpose  of  depositing  the  sulphate  of  lime.  That  the  sulphdtes 

'     *  Davlniinan,  t.  i.  p.  142.  t  Principles  of  Grobgv,  p.  202. 

t  Gosie,  Ellin.  Phil.  Journal,  vol.  ii. 
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should  becommon,  would  be  expected  where  &o  much  siilphu- 
toaa  vapour  is  evolved ;  and  it  U  ev«n  suted  ihnt  §ulphiir  exisu 
in  the  travertin,  though  it  is  princijially  composed  of  carbo- 
nate o^'lime- 

Dqio»its  of  travertin  nre  by  no  mea»«  uiiconiinon  from  cold 
tprinpt  in  dtc  Apennines,  particularly  near  the  vulciiiiic  region 
of  southern  Italy.  The  celebrate<l  Falls  ofTerni  are,  as  ix  wrdl 
known,  artiflcial,  and  have  been  formed  by  cutting  through  n 
previous  calcareous  deposit,  to  form  a  channel  tor  the  Veltno, 
which  now  rushes  over  a  pn-cjpice  into  the  N«ra  beneath. 
L'pon  ihc  Dnt  Iniid  above,  a  cnitfidfinible  deposit  of  lim«  hat 
taken  placer ; — whoti,  it  iloes  nut  $»  clearly  app<-ar,  l»it  probo- 
bly  sinvc  the  est uhli.il mien t  of  the  present  order  of  things. 
NMwtihxtiindinj:;  the  velocity  of  the  water,  iii  cutting  power* 
are  trifling,  and  the  upper  channel  preserves  all  the  appear- 
ance of  an.  The  Velino  contains  much  carlmnale  of  jimv, 
which  it  deijosiis  after  the  great  leap,  even  in  the  bed  of  thu 
Ncra,  whicii  d(i«  not  CHt  ti  oR^  but  n  obstructed  to  a  certain 
decree  by  it,  as  may  l>e  seen  at  u  pluc%  called  the  Bridge,  over 
which  I  crossed  the  \cm,  bv  tiikiiig  one  or  two  leaps  at  tlu; 
ehasms  cut  by  the  latter  torrent.  At  this  place  tiiere  niuM  be 
•  CMisiaiit  struck  between  the  destructive  power  of  the  Nera, 
and  the  lapidilying  power  of  the  Vctioo.  The  country  around 
exhibits  abundant  examples  of  calcareous  depusiu  from  ^pring)l 
charged  wrilh  carbonate  of  lime.  The  u^uid  explanation  of  this 
phtenomenoii  seems  very  probable.  It  supposes  the  carbonic 
add  lobe  derived  from  the  volcanic  regions  beneath,  (and  ihey 
appear  not  lor  distant  on  the  surface,)  whtdi,  pti>*ing  with  the 
water  through  the  catcJireoiis  Mrnta,  dissolves  us  nmch  lime  ux 
it  can  take  up,  giving  oH'the  excess  of  carbonic  acid  underdi- 
miniihed  |ires5ure  in  ihentmosphere,  and  eausing  the  carbonate 
of  lime  to  be  deposited.  The  carbonic  acid  found  so  abundnnily 
in  acidulousspnngs  is  ascribed  by  Von  Uiich,  13rongniart,  Boue. 
Von  lloff,  and  other  geologists,  to  volcanic  or  igneous  action  at 
varioos  depths  beneath  the  Mirfiice.  M.  Hoflinnn  luis  fnrlhvr 
shown  that,  in  certain  valley*  of  elevation,  mineral  xpringtaru 
rrecfueiit,  and  cites  the  valley  of  Pyrroont  as  a  good  example, 
wlierc  the  waters  are  charged  witli  carbonic  acid  gas*.  In  the 
marshy  meadows  of  the  valley  of  Istrup  [one  ot  elevation), 
mounds  of  mud,  from  fifteen  to  twenty  feet  high,  and  100  iMt 
in  circumference,  are  produced  by  runirnU  of  ciirlionic  acid 
gas,  and  on  their  surface  many  small  reservoirs  of  water  are 

,-•  rh«.&Jki*inK  *n:  tl>v  cunU'iitt  <it  thru  watfT*,  ncmrdinx  U>  Rm^iunn. 
ia  a  nine  pint :  t^rbnnii-  ai-ii).  26  rubto  iiichu ;  catbonntrr  or  mnxnirn^  10 
jITkitu:  oiboaatr  uf  lime,  -t'.'i ,  lutphntc  of  iiiit|CM*<s-  -''■>  •  nilpbal*  of  Knw^ 
i-i ;  cliloirid«  pf  Mdiiun,  I  ■& :  and  oxide  of  Iran,  0-S. — Htarj't  Ehtaenu, 
«ad  Tbtsft'i  CUinrnti. 
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kept  iu  u  »(Jit<j  (it  nbullitii)!)  hy  bubbles  ol^jflsot'thckizv  oTtlw 
fi»l*.  Arwr  produciug  oilivr  eKanipl«sot'tliiscvolutiwit>r car- 
bonic acid  K&s,  «jlher  coinbinnJ  with  water,  ur  tivBrl,v  if  ttut 
aUogelher  frea,  M.  Ilufrinim  obMirvcs,  tliat  "  llie  countrv  »i- 
tuaied  on  tlic  Ic^.  bank  of  the  Wcacr  in  tli«  tlii-ecLioii  irotn 
CarUhiili:))  to  \'lolho,  u|i  lu  lije  tool  of  Uic  Teoioburg-Wald, 
hv  c(Mn|mrc(l  tu  u  Mcve,  wlio^e  apertures  ^  y«t  unclosed. 

Ttnil  tti«  <.-!t(..u|ic  ot'gaa,  (liaciigajji^J  tVoiQ  volcanic  depths  by 
.flieiuiA  unknown  f. 

The  travertin  uf  'Hrftli,  tuid  Um  famous  Lago  di  Zolfo,  nvsr 
Rome,  have  beeii  much  uppcidcd  to  by  tbo»c  who  Uftcribe  alt 
logical  appcui'ttnces  to  »uch  cduscii  tHilyiis  are  iimw  in  opc- 
•n ;  but  tiic  fortntfr  i»  ii  mere  iucrustution,  coii^idcriiblc  it 
ib  true  in  some  »ituaitous,  it' measured  by  our  own  magnitude, 
biit  inAignllti-uiii  if  compared  wiili  the  country  in  which  it  oc- 
curs; itiid  the  lutter  is  but  a  pond  of  water,  dignified  sotntfwhat 
ttriini^ly  by  the  nunii;  of  a  lake,  and  containing,  according  to 
Sir  H.Davy,  a  saturated  solution  of  carbonicacid,  with*  very 
small  quiititity  of  sulphuretted  liytlrogcn.  The  spring  i»  ther- 
mal, living;  iibout  80 '  Fuhr. ;  plunts  liirive  in  and  about  il,  and 
ibey  are  ciica.ied  In  »luiie  benenih,  while  they  ve^lalc  idx>ve, 
Siul  thui  they  mny  become  tbasil,  their  most  delicate  >tructurc 
preserved,  and  their  racnificntions  uncompressed.    .        ,|,.  ,, 

All  the  exajnpici  hitherto  produced  uf  di'posit<i,  ttiat  Ctin 
Airiy  lie  traced  to  existing  iiprings,  arc  relatively  uiilu)|>or(atit ; 
and  though  they  may  leiid  us  to  understand  how  greut  geuItH 
gicul  deposits  inuy,  clieintcally,  have  taken  place,  a«  the  ciibi- 
net  experimcnis  of  the  chemist  tciich  us  the  laws  which  govern 
nature  on  u  Inrge  «ailf,  tht*y  no  more  could  hiivc  prodinxd 
tile  great  liniv»toiie  or  siliceous  depout»ob«:rvudon  ihe  eartli's 
iiurlaee,  ihaii  lb«  experiineuts  above  alluded  to  could  protlucc 
ilie  gieat  chemical  pha^iioincna  they  illustrate,  hi>wcvvr  long 
continneil. 

Mr.  LycU  has  presented  us  with  an  iiccouni  of  caJcareun* 
deposits  ill  .Scotland,  wliidi  tire  rem.irkiiblc,  not  tor  tlieir  ex- 
lent,  but  Ibr  the  circunivliuice.N  which  utlenil  Uiini.  it  appears 
that  ll)c  Kukie  Loch,  Kortarshirc,  hiis  producc<l  a  mall  usnl 
in  the  agriculture  of  the  couniry.  'I1>e  Ibllowii^;  u  a  section  of 
.the  ImhU:  1.  Peal,  containing  tree»,  one  to  two  ti^ct;  'i,  .Slivl)- 
Juarl,  containing  In  parts  tuliiccous  iiine>lone,  provinciaKy 
(termed  *•  rod-marl,"  one  to  sixteen  fcet;  S.  Quick-siind,  with- 
out pebbles,  cemented  together  in  some  places  hy  carlMitaie 
of  lime,  l»'o  feet;  i.  8hcH-ninrl  of  good  quality  for  agriculture, 
(almoH  every  trace  of  shell  i^t  often  oblitcrutc<l,]  one  to  two 

,  iN    ■■■...,.  .  -..ii.' 
*  Hvllmia,  Jautiml  it  Ufolojie,  t>i.;  mJ  VaggtrtAatft  Aiui«tm,  ItiB. 
litii. 
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leet;  5.  Fine  sand,  wiifaout  pebbles,  resting  on  trantponed 
detritus,  si  least  nine  feet.  The  rock-marl  is  limiieti  to  the 
viciniiT  f^r  the  sprinct,  irrc<:^iliirty  disiiibuted  over  the  Inke. 
Tlw  Dskic  s^bcll-tnnn  w  while,  with  ii  vcllow  tint  'Ilic  rock- 
iii<irl  lias  the  Mm«  yellow  linl,  nnd  ccwwisu  nimml  wholly  of 
carhoante  of  lime,  compact,  and  even  ijryvtiiDine. 

(hj^iinic  remaitti  of  the  marl.  Horns  of  »iiig«  nnd  bulls] 
wild  Ixjar  titsks.  ()/pris  omata.  Lam.  Ummta  peyegra,  t'ai* 
mta  JbniinuJis,  Ci/ctas  lacutiriSy  Pianobris  coHlotiuSf  Artej/lm 
lacustris,  nil  of  Lnmnrck.  Mr.  Lvcit  considers  this  calcareous 
rock  as  not  immedintely  doe  to  tne  spnnjj^,  but  lo  have  been 
prodavdl  throiifjlt  the  iigcncy  of  the  te^lnccims  intiiihiiunts  of 
the  luke;  for  thotigtt  the  .■'priiiFs  do  contain  lime,  it  is  in  such 
small  f]tuiititie.i.  that  they  coiila  not  directly  produce  the  nmrl. 
Me  considers  that  the  testaceous  nninmls  ohtained  ll>e  tnne 
either  from  the  water  or  from  the  t'^^nr  which  they  fed  upon, 
hnd  that,  dying,  thi-y  left  their  cnlcnrcous  exuviae  to  form,  br 
accumuhiiion,  ihc  sturll-mitrl,  wliith  wa?  converted  into  cai- 
carcotismck  by  the  action  of  the  w.itcr  upon  it;  the  wMcrcoi*- 
laining  ctrbnntc  nci<!,  untl  forming  ii  Miiulion  of  oirboniue  of 
lime,  which  might  produce  n  cr^-sialliiie  lime«ione.  iSeetls^f 
VkoTte,  or  Gi/Togoniln,  are  converted  into  carbonate  of  lim«, 
in  which  the  nut  is  sometimes  tbinid  within;  but  commonly 
that  space  is  empty,  nnd  the  integument  alone  preserved.  The 
Cfinra  here  found  min<;raltzed  \h  the  CAaia  liispida,  a  pinnr, 
whic]i  now  abounds  in  the  Onkie  Loch,  and  in  the  other  lahee 
in  Forfarshire.  It  coniaiiiw  »ucli  n  projiortion  of  CHrboiuito  of 
time,  as  strongly  to  efrervei.ce  with  t.ai\i  wlien  dried.     '  -  '  ■" 

Mr,  Lyell, noticing  ihede|xisitsof  marl  inibe  Lochof  Kit*- 
oonly,  states  that  it  is  thickest  at  that  end  of  the  hike  whore  thb 
mrtn^s  are  most  common.  Tlie  shells  are  the  same  here  asnt 
the  Bjikie  Loch,  and  ure,  like  them,  nearly  nil  young,  scarcely 
one  in  ten  being  fiill-tixcd.  A  liirge  skeleton  of  n  slug 'CVnwi 
IHaphits}  wax  dugout  ufthc  marl,  iindwnv  remarkable  IIS  being 
found  in  a  vertienl  jMsiltun,  the  ptiinix  of  the  horiiN  being  nearly 
M  the  surface  of  the  marl,  while  llie  feet  were  alioiit  two  yarns 
below  it.  The  marl  is  covered  by  peat,  anil  in  ihts  peat  were 
discovered  other  skeletons  of  st.igs,  and  (in  1890)  the  remairm 
ofan  ancicntcnnoe,  hollownlout  ot'lhc!>oli(l  trunk  ot  mi  onk*. 

There  U  Mimething  in  the  fonnatiou  of  ihe'c  lakes  which 
reminds  lustronglTof  the  epoch  of  the  i.ubinnrine  forests  and 
ofthe  lucusirtne  deposits  of  ICast  Yorkshire,  whkh  will  be  w>- 
ticed  in  the  sequel :  like  them  they  swm  to  have  sucocwfed  a 
considerable  transport  of  detritus,  and  to  hitve  be«n  grndtmliy 
filled  up,  being  surmounted  by  pest ;  prcviouK  to  tlw  toroiBtioii 


*  t.yall,  VntA.  Tnuu.  2nd  wtW*,  vtA.  u. 
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of  wliicli  Inllrr  production  man  certainly  was  an  iiilialiitntit  of 
tlie&«  i.slitiiilA,  ii«  lilx  works  arc  entombeil  in  it :  tlic  lakes  being 
then,  probably,  more  or  less  c^cn  tpoces  of  water,  or  else  his 
boat  would  have  been  of  little  service  (o  him. 


Naphtha  and  Afphallitm  Springs. 

lliese  are  distributed  over  various  parts  of  the  world,  and 
CAtHiot  be  considered  us  rare.  Acconliti^  (u  Dr.  HulUuid,  tlie 
peiroleutn  springs  of  Ziinic  nrv  much  in  the  siime  &late  a>  in 
the  time  of  1  Ierudi>iii!>.  'I'hey  aiv  situated  on  ii  small  marshy 
flnt,  bounded  b_v  the  sea  on  one  siile,  and  by  linit-stone  and  bi- 
tuminou<i  shale-hills  on  llic  olbt^rii.  The  principal  pool  is  about 
50  feet  in  circtnnt'ercncci  and  a  tew  feet  deep :  the  sitles  and  bot- 
tom of  this  and  the  others  are  thickly  coveted  with  pctrolcam, 
which  by  ugitncioii  is  brought  to  the  surfact;  of  Uic  water,  and 
collected.  The  amount  olAAinctl  is  ettioiated  at  100  barrels 
annually*. 

James  Slates  that  about  100  milts  abore  Piitsburghi  and  near 
ibe  Allcffbany  river,  there  is  a  spring,  on  the  surface  of  which 
flout  such  miantilies  of  petroleum,  that  a  person  may  cc^lecc 
severni  ({nllons  in  a  day.  lie  considers  thai  it  may  probably 
be  connected  with  coal  strata,  us  is  the  case  with  siniilur  springs 
in  Ohio,  Keniuckyt- 

'I'be  pitch  hike  of  'IVinidud,  estimuicd  at  about  three  miles 
in  circumference,  hit^  long  been  celebriued.  Acconling  to  Dr. 
Nugent,  the  a^phaltum  i.i  sufiicieiilly  hard  in  wet  Hcalhcr  to 
support  bea^T  weights,  but  during  the  heats  it  approaches 
fluidity.  It  i»  intersected  with  numerous  cracks  filled  with 
water;  and  tt  appears  that  these  ciacks  sometimes  elosv  up 
a^in,  letivtng  marks  on  the  surface  of  the  pitch  Uke.  When 
slightly  covered  with  »oil,  a«  it  i«  in  some  situations  good 
crops  of  tropical  productions  are  obtained.  From  ibis  cover- 
ing of  soil  it  h  diificult  to  estiuiate  tlie  exact  boundaries  of  the 
lake  J. 

CupUiin  Alexander  states,  that  st  Points  la  Braye  m«MC« 
of  pitch  advance  into  the  sea,  atMi  have  the  appearance  of 
black  rocks  among  the  trees.  At  tlic  hamlet  of  la  Hrave,  the 
const  is  covered  with  pitch,  which  runs  out  to  »ea  and  itwut!! 
a  bunk  under  water $. 


•  HoIlnndV  Trsvrln  in  thfi  lonUn  lulcn,  Albnnin,  Ac 

t  tlxprditinn  to  ihe  Itockv  MnunUtiis. 

;  Niigcnl,  Gpol.  IVnni.  vol,  L 

1  A1«iuidcr.  Jamrwn'B  Ediii.  I'liil.  Journal,  Jan-  1S33.  Tha  laur  aulbcT 
nnlicriiKiiaueinblBEOvfialKet  or  mud  vuIi'iiiiuAulPn!itt«  dti  Cac, forty  mllN 
soulhirant  bora  lite  pitch  lake.  'Die  Uij^nl  uf  tht  inlnri  ii  about  1^0  fr«l 
in  diMDCter. 
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Large  <]iiantities  of  oapbtbg  are  obtained  on  the  sltores  of 
the  Cn^piun.  'Ilic  JDlinbitatits  of  the  town  of  Baku,  a  port  wit 
thai  sen,  are  supplied  with  no  other  fuel  than  that  ohtatnMl 
from  the  nsphinn  and  petroleum,  with  which  iltcticigliboiirinfr 
country  ix  hiijltly  i>n|iTic!^t)iiti;(1.  In  the  itlniid  of  Wvioy  and 
OR  tile  pciiiniiila  of  Apcheroii,  this  subKluiioe  is  very  itbun- 
itiint,  KUiiplying  immense  quantities  which  an:  tiikcii  nwaj. 
Thern)iil  springs  are  found  near  those  of  naphtha  •• 

Tbe  naphtha  springs  at  Rangoon,  Pegn,  S})pear  to  be  ex- 
ceedingly abundant.  Mr.  Coxe  estimates  their  produce  at 
92,761  lon»  pvr  annum.  In  the  Indian  Islands  there  nrealso 
Htmilar  f^priiijupt.  Mnmden  notices  tliem  in  Siintatm,  ai  Ipu,  and 
el»e  where. 

Coral  Rceft  and  Inlands. 

In  conter|iience  of  the  numerous  siiutttions  ifhere  tbesie  nrc 
obnrvable  in  tiit  Pacific  Ocean  mul  Indian  Sea.'i,  v^try  exag- 
gerated ideas  have  generally  been  entertained  of  their  relative 
importance.  Large  masses,  supposed  to  be  tbe  work  of  my- 
riads of  polypifcr<^  were  considered  to  have  been  raised  by  the 
labonr  of  these  animals  from  great  depths,  while  immense 
I  sbects  of  coral  mck  w<;rc  supposL-il  to  covi-r  the  bottom  of  the 
^aeil3.  r)urinjj  KotzcbupN  voviige,  M.  ('hnmin'iu  enjoyed  op- 
portonilies  of  rUiling  .some  rem urk able  groiipN  of  Inlands,  ar- 
ranged in  II  circular  or  oval  manner,  with  opt;iiing$  among 
them  which  mrniitted  the  pasw^  of  a  veNM>l  Irom  the  outer 
ocean  into  the  central  basin.  Tlwse  islands  seemed  merely 
bigber  portions  of  a  circular  or  oral  ridge  of  coral  reefs  of  un- 
equal heights.  M.  Chamisso  presented  a  description  of  what 
lie  considered  the  stajjev  which  die  corid  reef  piwed  through 
before  it  became  an  itinnd  hnbiTnbl«  for  man.  This  de.vcnp- 
lioQ  huK  been  so  often  quoted  that  it  must  be  familiar  to  most 
readers. 

Subaeqnentiv  to  Kotzebnc's  voyage,  MM.  Quoy  and  Gai- 
mard,  who  sailed  with  tlic  expedition  of  M.  I'reycinct,  paid 
.nntcntar  attention  to  the  cond  islamic  and  rcefn  which  ihcy 
I  bad  opportunities  of  examining ;  »nd  the  result  ot  their  otk<er- 
Tations  was  that  the  gmlogicnl  ini[>ortiincu  of  these  islands 
and  reef)!  had  been  greatly  exnj^rated.    Far  from  supposing 
that  tlie  polyptfers  raiite  masws  from  great  depths  they  con- 
sider that  tlicy  merely  produce  incrustations  of  ii  fiw  fathoms 
in  diickness.     In  those  situations  where  the  heat  is  constantly 
rinteose,  and  where  the  land  U  cut  into  hays,  with  shallow  and 
f Qiuet  water,  the  suxigenous  polypi  increase  mosi  considerably, 
nicrusting  thv  rock»  beneath.     The  aame  authors  observe^ 

■  E£n.  Plii].  Journal,  vol.  r. 
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that  the  xjiecieic  wdicli  con^Uiiitly  (nrmcsl  tlic  moxt  extensive 
I  l>aiik»  belong  to  the  f^ncra   Meatiilrinii,  Vart/oph^lia,  nnd 
AiiifSi  but  especially  lo  the  latttir ;  and  thai  these  genera  are 
not  foiinit  St  depths  exceeding  a  few  fiiihoins.     It  i!>  therefore 
concluded,  that  iinlctis  we  arc  to  suppose  these  aninisis  en- 
1  j^y'"g  ''"'  j)rcro;tattvc  of  inliabiiing  all  <lcplhs,  wilder  vsrious 
j  presKtire*  of  water,  and  diflrrciil  teiiipenittireK,   iWy  cannOC 
nave  produced  the  masses  attnbuied  to  them.     From  ibeu: 
and  other  con m<  I e ration i  tliey  infer,  that  the  appearance  of 
I  coral  reel's  and  islands  de|)ends  on  the  inequalities  of  ibe 
mineral  masses  beneath,  the  circular  character  of  aome  being 
I  due  lo  the  crests  of  snbmnrinc  craters".     This  concluMon 
Isccnis  far  from    ini|irohnljle,  for  we  know  that  volcanic  veuts 
I  arc  couimun  in  the  same  »ea«  ;  and  that  in  the  West  Indivs, 
nnd  ilio  trupicnl  |iarls  of  th<>  Atlimiic,  where  eoraU  are  suffi- 
ciently nnnierous,  we  do  nut  observe  these  circular  group*  of 
islands,  the  volcanic  vents,  though  cxistinf;,  not  attaining  the 
importance  of  those  in  the  I'ucilic  Ocean  or  Indian  Seas. 

MM.  Quoy  and  Gaimard  observe,  ihiU,  neither  with  (he 
anchor  nor  thi;  le.nl,  liiivc  they  ever  brought  up  fnigments  of 
Aitrra,  alone  caiiiihlc  of  cOTcring  large  i>|)ace>,  except  where 
ihe  water  wits  shallow,  nlioiit  tweniyfive  or  tliirly  feet  in 
depth,  though  they  found  that  the  blanched  coruU,  which  do 
1  not  form  solid  masMis  l'*'ed  at  great  depths  \.  They  agree  with 
I'orster,  that  the  pulypiti^rs  may  form  suiall  isles,  when  musses 
of  land  shelter  t]>em,  by  raising  their  habitations  to  tlie  lerel 
I  of  the  sea:  thus  exposing  a  surface  o\\  which  sands  and  other 
[matters  are  heaped  and  consolidated:  a  mode  of  formation 
accordaacc  with  what  I  have  observed  on  the  consU  of 

nica. 
With  regard  to  the  great  depth  of  water  frequently  observed 
close  to  the  coral  reefs,  the  saiue  authors  consider,  that  iliey 
may  be  accounted  for  on  the  supposition  that  the  polvpifers 
have  erected  their  dwellings  upon  the  verge  of  a  steep  chcT,  such 
lis  is  commonly  observed  on  the  sides  of  mountains  and  coasts. 
In  sup|)ori  of  this  opinion  ilicy  cite  the  Isle  of  Uoln;  where 
[corals  resendilini;  ihoiiC  now  found  in  the  neighbouring  M.-11.S 
I  occur  on  cHfli.  Iliei-c  arc,  however,  certain  situations  w  here 
coral  reefs  run,  as  it  were,  in  a  line  with  a  coast,  but  separated 
from  it  by  deep  water,  which  would  seem  lo  rc(]uire  a  diilereiit 
explatuitiou. 

•  IJuvy  et  UainiaTd.  Sur  rA«roi»«n«fit  dw  I'rfj'pca  LitiiojihytPJ  cott- 
•idM  ^ulu^iquenmil,  Auii.  tin  Sl'i.  Nat.  taiu.  ri. 

f  Sininding  olTCupH  Horn  u(  nbuiit  fiS"  !>.,  unil  iu  ubuut  ADy  bUiixn*  of 
wain,  tVy  brmiKbt  u|i  ininll  livubmnchi^cnnlt;  iuiil«iun<lin']tiooncli(iii- 
dred  &llioinB  on  the  iMink  oT  Lighulloi  (off  lh«  igathem  point  of  Arrio,) 
tbpy  oblained  Brirpora. 
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In  siuuttiuns  such  ss  those  in  which  llroe  coral  Ules  and 
recti  abound,  w  here  rcconi,  and  comp»rativ«ly  recent,  volcanic 
action  is  so  HpparvnL,  w«  «boulil  expect  to  find  evidences  o( 
tliv  i'lm;  ofsucli  rcers  above  Uk-  level  ol'tlic  hcai  und,  itcconl- 
iugly,  navi^iiuir^  liuvc  pre*eiilid  nx  witli  llieiii,  MM.  Quoy 
and  Gainmrd  Miittr,  tlial  llie  .iliiirct  of  Cuupuii^;  iiiitl  Timor 
are  lormed  ot* coral  birds,  which  induced  Perun  to  consider 
that  the  whole  isJaiid  va^  the  work  of  polvpifers.  But  il  ap- 
pcats,  that,  proceeding  townrds  dio  bcigfi(»,  vertical  beds  of 
slate,  traver^icd  by  quiiriic,  are  mvi  n  ith  at  about  five  hundred 
yunls  from  the  town  :  nnd  oinm  thoe  and  uUicr  rock"  do  ihv 
coral  bed*  rest,  uhidi  M^l.  (Jnoy  nnd  Giiinioixl  eKtimiitv  let 
nut  exceeding  tvenly-five  or  diirCy  ti^et  in  lhickn&\«.  At  the 
Isle  o(  Friinoe  a  similar  bed,  more  ihno  ten  feet  thick,  occurs 
between  two  lava>cuireni&:  and  at  Wabou,  one  uf  die  Sand- 
wich Isles,  coral  beds  extend  sonio  lildc  distance  into  the  in- 
terior. To  this  uc  may  add,  lliiit  round  the  eti.^t  const,  and 
on  the  northern  vide  ol  Jmii.iUa,  ihtre  is  an  exlerisiw  bed 
thul  merely  I'rini^et  ihc  Und,  iibout  twenty  ti'et  [hick,  which 
has  every  appcuriuice  of  a  coral  bunk  rai.>>ed  above  llic  wutvi'h 
and  brought  within  tlie  destructive  action  of  the  bieaken. ,  \ 

In  situations  like  those  in  the  Pacific,  where  vulcanos  and 
coral  reel's  are  both  abundant,  wk  should  expect  to  find  some 
curious  combinations  of  volcanic  matter  with  coral  banks,  ami 
cvcu  alicriialioMs:  even  adiniilin^,  lor  the  ar^funient,  that  the 
principal  ruck-forming  polypiler»^  do  not  build  bcncadi  tuenly- 
five  or  Unny  feet  of  WHter;  still  nilh  tlic  niovenu  nu  of  IojhI 
whidi  may  uccotnpany  volcanic  action,  such  banks  nuiy  be  d«- 

Eressed,  tind  covcreil  by  lava-currents,  and  aj^iii  raised  and 
rouj{ht  to  view.  Tht-  example  adduced  in  the  Kle  of  France 
is  sufficient  to  show,  that  at  least  one  coral  bod  may  bo  in- 
closed between  lav  a -cur  rents. 

We  cannot  conclude  this  bkclch  without  noiinnij  a  sinffubr 
Cm,  observwl,  as  wc  have  been  informed,  by  Mr.  Lloyd  while 
engofjed  in  hit  mirvey  of  die  l»tliniu>  of  Pinwma.  Seeing 
Bocne  beautiful  |K>lypilets  on  the  coast,  he  <letachecl  specimens 
of  them;  and,  it  being  iiiconveniient  to  take  them  away  at  the 
time,  he  placed  ilicm  on  some  rocki,  or  other  coials,  in  a  shel- 
tered and  shallow  pool  of  water.  Itctuming  to  remove  ilivm 
a  li;w  ilnys  afterwards,  it  was  found  that  iJicy  had  sicreted 
stufiy  mailer,  and  fixed  ihem^L-lve*  firmly  In  the  bottom. 
Now  ibis  properly  must  grenlly  lusist  in  the  lormation  of  solid 
coral  bank.s;  for  if  piecen  of  live  corals  be  struck  off  by  the 
breakers,  and  thrown  over  into  calm  water  or  holes,  tliey 
would  aflix  themselves,  and  add  to  the  solidity  of  the  mass. 
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Sulmarine  Forests. 


At  various  points  round  the  shores  of  Great  Britain,  of  the 
northern  parts  of  France,  and  of  the  Baltic,  accumulations  of 
wood  and  plants,  which  do  not  appear  to  differ  from  those 
now  existing,  but  on  the  contrary  to  be  identical  with  them, 
occur  at  levels  beneath  those  or  high- water.  To  these  lig- 
neous and  other  vegetable  remuns,  which  are  commonly  seen 
at  the  retreat  of  the  tide,  a  temporary  remoyal  of  the  beach, 
or  an  encroachment  of  the  sea  on  tracts  of  land  but  slightly 
raised  above  it,  the  name  of  Svbmarine  Forests  has  been  given. 

Corres  de  Serra  describes  the  submarine  forest  on  the  coast 
of  Lincolnshire  as  composed  of  the  roots,  trunks,  branches, 
and  leaves  of  trees  and  shrubs,  intermixed  with  aquatic  plants; 
many  of  the  roots  still  standing  in  the- ))osition  in  which  they 
grew,  while  the  trunks  were  laid  prostrate.  Birch,  fir,  and 
oak  were  distinguishable,  while  other  trees  could  not  be  deter- 
mined. In  general,  the  wood  was  decayed  and  compressed, 
but  sound  pieces  were  occasionally  found,  and  employed  for 
oeconomical  purposes  by  the  people  of  the  country.  The  sub- 
soil is  clay,  above  which  were  several  inches  of  compressed 
leaves,  and  among  them  some  considered  to  be  those  of  the 
Hex  aquifoltum,  as  also  the  roots  of  Arundo  Phragmites. 

These  appearances  are  not  confined  to  the  coast,  but  extend 
considerable  distances  into  the  interior,  so  that  the  former 
merely  presents  a  natural  section  of  that  which  occupies  a 
large  area  inland.  A  well  sunk  at  Sutton  aSbrded  the  follow- 
ing section: — 

1    CUy I6f«et. 

2.  Substances  limilar  to  the  Bubmariae  fareal     3  to  4  feet. 

3.  SubstaitcEB  reaembling  the  acouring  of  b 

ditch-battom,  mixed  with  shells  and  silt .  20  feet. 

4.  Marly  clay 1  foot. 

5.  Chalk  rock* 1  foot  to  2  feet. 

6.  Clay 31  feet. 

7.  Grsvel  and  water Not  known. 

Another  boring  made  inland  by  Sir  Joseph  Banks  afforded 
a  similar  section.  This  "  moor"  as  Correa  de  Serra  terms  it, 
is  considered  to  extend  to  Peterborough,  more  than  sixty  miles 
south  from  Suttonf. 

Mr.  Phillips  presents  us  with  very  interesting  details  r^ 
specting  sfime  lacustrine  deposits  in  Yorkshire,  which  are  ap- 
parcntry  o(  the  age  of  these  submarine  forests,  and  which  have 

*  Tiiii  nould  leem  not  to  be  chalk,  property  to  called,  but  merely  a 
chalky  Eubstunce.  f  Corrva  de  Serra,  Phil.  Trani.  1799. 
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boconw  ID  wine  places  submersed.  lie  remarks  thai  tb«  fol> 
lowing  may  be  oontidcrcd  &s  tVicir  gciienil  section,  1.  Clav, 
gencTiillj:  of  n  blii«  colour  and  line  U-xturc.  S.  P«at,  with 
TWrious  roots  uid  plunu;  hikI  in  liirjifc:  dqioviR,  contain- 
ing abundance  of  t reel,  nub,  lioriis  of  deer,  Uiiieit  ofoxen, 
8lC.  S.  CIhv  of  (lil1cr»it  colours,  with  IVe!tli> water  Umnao!. 
^.  Wat,  as  above.  5.  Clavt  wich  fresh-uater  C\/cladcs,  &c 
had  blue  phmpbatc  of  iron.  (>.  8halv  ciulcd  biluiuinoua  clay. 
1.  Sandy  coone  laminated  clay,  filling  holtows  in  the  diluvial 
formation.  Mr.  Piiiilips  cvu»idvrs  the  ueruniulations  of  peat 
along  the  biiiik;«  of  tiie  Huinbcr  niid  iu  tributaries  ns  of  the 
iMtnv  e|Micii  as  these  tlepoNit.-i^  of  which,  he  observe^,  iIk  molt 
con&taiit  l>ed«  are  Nob.  1,  2,  and  3.  The^clesof  dcerenu* 
merated  as  found  in  ihe  peat,  are, — the  great  Irish  elk,  (CtT' 
vui  gigaitlem),  ihe  red  deer  (C.  Jilajyhus],  and  the  fallow  deer 
{C.  Dama).  The  peal  dqiosit  of  the  marsh-lands  is  covered 
by  »>lt  and  ciny,  sumctiravn  thirty  feet  thick,  sudi  as  is  now 
deposited  by  lite  Humber*.  The  peulisrcpresculetlasbuKath 
tow-water  mark. 

Dr.  Fleming  describes  a  subniariite  forest  on  the  shorcji  of 
ibeFritb  of  Tay,  extending  in  delachcd  {x>nionson  each  »de 
of  FlUk  beach,  three  milc»  to  the  westward  and  seven  miles 
to  the  eastward-  It  rests  on  clav  of  uuknown  depth.  The 
clay  is  similar  to  tlw  carse  ground  on  the  opposite  side  of  itie 
Frith,  and  lo  the  banks  in  the  channel.  "  llic  upper  portion 
of  t)iU  clny  hoK  been  |)ciicD'alB<l  by  numerous  roots,  which  aru 
■Mw  ctuuiffed  into  \\kM,  and  itonie  of  them  even  inin  iron  py- 
rites. Tfaie  surface  uf  this  bed  is  horirxiutai,  and  lituuttd 
nearly  on  a  level  with  low-water  mark.  Jn  this  i-especl,  how- 
ettf,  it  varies  a  little  in  different  places.  The  peat  be»l  oc- 
cars  immediately  above  tliis  clay-  It  conNisls  of  the  remains 
of  )e«ve^  Ntcms,  nnd  roots  of  many  common  plants  of  lliu 
tmUir«\  niAtfn  Eqmtctactit,  (iraminetr,  tmti  Ct/jieracfrc,  niixetl 
with  root-s  leaves  a»d  bnniches  of  birch,  ha/j^l,  nnd  probiil>ly 
nlito  alder.  Huzel-iuits  destituU-  of  kerntl  aie  of  frc<]iu-nt  oc- 
currence. All  these  vegetable  remains  arc  much  depresMnl  or 
flattened  where  they  occur  in  n  horizontal  position,  but  when 
Tertical,  thcj-  retain  their  original  rounded  form.  The  peat 
may  be  easily  Kqmrated  into  lliiii  layers  the  vurface  of  each 
covered  with  lcavi.-s.  The  lower  portion  i^  thi.i  yvnt  is  ut  a 
browner  colour  than  the  superior  l»yers;  tlie  texture  \a  like- 
wise more  compact,  and  the  ^v^etabJe  remains  more  oblilc- 

rotedt'" 

The  same  author  further  observes,  that  stum|u  of  trees, 


•  niiSifu,  tUiuumioni  cirUi«  GeoloK>'  ofVorkthirv,  1820. 
t  'l^sat.  Ko)*al  Sue.  of  Edinburgh,  v«l.  U. 
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wiili  tl>i;  rooU  atuched,  are  observed  «ti  ihcsiiiface  of  (he 
peut,  and  no  doubt  cnii  cx\*t  llinl  tbcy  nrc  m  the  piwitionB  in 
which  iliey  grtw.  Nonlkiviu!  Miji  siratum  wiunWrv-vil  above 
tbepeat,  ihesurlaoeof  wliit-h  iloen  not  ucctir  at  n  higher  Ivvd 
tliiin  from  four  to  five  feci  btlt/sc  kigh-valer  mark. 

Dr.  rieming  aUo  describes  snotuer  submarine  fornt  in  il»a 
Krilh  of  Forth,  at  Largo  Dny.  It  rests  on  a  brown  ctav,  into 
whidi  tlic  roots  ol^  the  irtcv  have  jiciiciruicd.  The  author 
contider.i  il  as  tucu«trtnc  "ilt.  Uwr  this  there  is  an  irrc}^- 
larl^  disiribiilcd  coveriitf;  ofsiuid  and  fine  {^ntvci  'I'lic  [>eBt 
it  compo^  of  l»n<l  iinii  IVesh-wiitvr  plaiiUi,  itnioOfr  wliich  are 
tlic  remains  of  birch-,  bazt-i-,  and  alder-trees;  bawl -nuts  sr« 
also  seen.  Dr.  Flemiiifj;  traced  the  root  of  one  tree,  a|>parentljr 
on  aider,  more  than  six  feet  from  the  trunk*. 

If  we  )>iiss  from  the  main  land  of  Scotliiiid  to  its  i»les, 
'»e  thai]  ohserre  that  the  siinic  apjx'iiriuiceit  (iresfnt  ttteni-^ 
Belve».  Mr.  Watt  notieex  a  subniiinne  fure>t  in  the  liny  of 
I'Sknill,  on  the  w««i  const  of  the  mainland  of  Orkney.  Stems 
of  small  fir-trees,  ten  teetlftn^'»nd  fiveor  six  inches  in  diameter, 
arc  Ibiind  partly  imbedcred  in,  and  partly  resting  on,  the  sur- 
face of  nn  iiccumulation  nf  vegetable  matter  |>riiici}>idly  com- 
jiose^i  ofieavra.  The  stems  were  stilt  attached  to  tlwir  roots, 
and  the  whole  was  greatly  decayed,  so  as  to  be  ea.->ily  cut  \>j 
the  ifpAde.  Mmiy  socds  uf  the  size  of  a  turnip>««d  «r«r«.(li>|^ 
covered  nuion;;  (he  vegetable  mitttcrf.  .>  , ,     -.* 

'I'be  Rev.  C.  .Smith  describes  a  i^iibiiiuiine  lorest  ort  ibe  coiut 
of  Tiree,  one  of  the  Hebrides.  Bt-matli  a  plain  of  i .500  acre* 
in  extent  there  would  appear  to  lie  moss-land,  simibr  to  that 
prctiously  noticed,  under  twelve  or  sixteen  feet  of  alluvial 
covering.  The  moss-land  is  seen  to  bound  the  plain  on  tlw 
east,  and  the  bay  in  which  it  apjiears  is  opeti  to  the  whole  loroe 
of  the  Atlimtic.  The  ;;encral  dejilh  of  tlte  peat  or  mosdt-Iand 
amounta  to  icvcral  feel,  but  at  its  appearance  on  the  shore  it 
does  not  exceed  ibtir  or  five  inches.  This  is  tiriu,  and  ad- 
Ilores  sironi^ly  to  a  sandy  clay,  on  wluch  it  is  based.  Besides 
tlw  remains  of  tree*,  which  a«e  obvious,  there  arc  other  and 
HI  smaller  plants,  and  numerous  seeds,  vrliicb  at  fimt  looked 
^^  quite  fresh,  but  afterwards  became  darker  from  ex|)uNurc 
I  '*  The  sL-4.-ds  have  the  nppcartittce  of  belonging  to  some  plant  of 

I  iheontural  order  ufZ.i^rrfintj;<r;  and   Mr.  Drummond  sug- 

I  g^ts  <hut  they  muy  probably  be  tliose  of  (ienisla  aiii;lica%."    > 

I  Acoordinf{  to  ibe  same  author,  submarine  forests  are  by  no 

I  nteaos  unooiBOMin  on  the  chores  oi'  Coll.     I  Ic  also  cites  lite 

I  Itev.'H.  Maclean  as  having  noticed  similar  appearance*,  not 

I  observed  by  himself,  in  the  island  uf  Tiree- 


■  Jouniiil  of  ScirxM.  (  Kttin.  t'lii).  Jmiriial,  rol.  HL  p.  100. 

;  SaiiUi,  Ediii.  New  I'iiil.  Juiintnl.  \S29. 
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Beuirning  aua'm  to  the  fnain  land,  wefiod  similar  anpmr- 
anocR  describeu  by  Mr.  S(«phmMn,  on  ihe  shores  of  ine  fl&t 
lands  beiwetrn  the  Mersey  and  titc  U«e,  on  the  coa^  of  C'he^ 
ahire.  Slumps  of  trees,  ramifying  in  all  dirrcitoiis  ore  staled 
to  appear  as  if  cut  offnlimH  two  ft-cl  from  ihc  ^riitiix!.  The  re- 
gctaMc  mtitlcr  rr»U  on  liliivisli  marl,  ami  i.s  covered  l>r  snnd  *. 

Mr.  Yntia  nolicH  u  xiibniariiie  foreM  on  tlw  coast  of  Mm- 
oiKiJiiihin!  and  Card igan^i ire,  divided  into  iwo  by  the  estu- 
ary of  the  river  Dorey.  A  sandy  bench  and  wall  of  shingles 
boiind  it  nn  the  land  side,  beyond  which  is  mnnh.land,  par- 
tially drainct)  bv  the  onxinj;  of  the  water  thn>ugh  the  sand 
and  shinf^le.  'rhe  Pinia  tylvcstrit,  or  Scotch  I'jr,  occurs 
among  ihv  other  ireesf. 

Mr.  Homer  descril)es  a  submarine  lorest  on  the  coast  of  the 
S.W.  |iart  of  Somersetshire.  It  is  well  seen  between  ^Stolford 
and  the  mouth  of  the  Parrot,  where  th«  sliorc  is  low ;  a  hidi 
shingle  bcAch,  principally  composed  of  lias  (the  rock  of  iTie 
vicinity  I,  protects  the  Icvd  liuid  In-hind  from  the  scr.  Tlie 
vegetable  n:iT!ain«  present  liieinsclves  hcrr,  a»  in  ihc  olher 
pincec,  us  u  titrntiin)  offx^at  or  deaiycd  Itaives  conuiining  the 
trunks,  .-nemii,  nitd  branches  of  trees.  Among  theice  arc  twigs, 
nuts,  and  a  plant,  (commonly  found  entire,}  which  Mr.  Brown 
coitsidered  might  be  the  Zostrra  ocranica  of  Linnteus.  Some 
of  ibe  stems  of  trees  were  twent,v  iect  long,  and  the  woods 
were  considered  to  be  onk  and  yew,  not  genemlly  decayed, 
but  sufficiently  hnrd  and  lough  to  be  nKcd  a«  timber,  and  for 
fuel.  Even  those  tree*  which  wci-e  soil  when  taken  out,  be- 
came hard  wIh'ii  dried.  'I'he  brown  vegeiable  iiialler  was 
generally  •  foot  or  eighteen  inches  thick,  and  rested  tm  blue 

From  this  coast  therf  is  an  extensive  tmct  of  Rnt  land,  which 
extends  a  considernble  cli^tjuice  inlnnil,  and  Irom  it  the  htlla 
rise  in  proinomories,  i^laIld^,  und  other  f>inii»,  preciwly  as 
ibcy  wotild  ri«:  from  a  level  sea.  Mr.  Horner  cites  l>c  Luc 
as  NtBtii>g,  ilmt  while  new  channels  were  digging  between  ihc 
Brueand  the  Axe,  a  bed  of  peal  was  found  beneath  the  surface. 
This  HlTMuni,  if  it  may  be  so  culled,  has  been  noticed  in  other 
parts  of  the  sanic  flats,  and  even  trees  hnvc  bcrn  reported  as 
found  in  it ;  socnting  to  show  that  tlie  forest  notice*]  on  the 
shore  Riny  be  only  a  section  of  a  large  de{>osit  beueatii  th« 
Bridgewater  levels.  i 

■  Edin.  BiiL  Jounal,  vol.  zvitl.  Mr.  Soriih  dtei  th«  LJrMpool  Ceurisr  at  > 
Dcoctnbf r  1627,  to  «ho*  Iktt  Hftcr  n  hcavj  f;«li'.  tnink>  und  root)  of  bMS 
»tte  rouiiil  liiiAet  die  nuid  bnlow  htgh-vatct  iiistk,  wliiili  bad  all  the  sp-.. 
pr*niii><-  (if  hnvinjf  ([Town  dhirrc  ilicn  rouiiii. 

f  Vnlci,  I'locrcdinip  qf  ihc  (ieol.  Soc.,  NovembiT  7,  1832. 

J  HotiKr,  ti«aL  Tnuia.  vuL  iii.  p.  38P,  4c. 
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A  vcg-y  importaat  addition  to  our  luiowiedge  of  stubniiiifinc 
[  forests  has  beea  tnadc  by  Dr.  Boaae  in  bis  desciiplion  of  itint 
[  in  Mount's  Bny,  Cornwall.     The  vegetable  bed  can&i»ts  of  u 
r  brown  m«Hi,  coo)pa>vd  of  the  bnrk,  x,v.\^,  und  leaves  of  trees, 
which  n[)|iciir  to  Iw  alnuiKt  unlircly  \\xk\.      in  this  tliL-re  nra 
mmicrou.i  brunches  Riid  tniiikx  of  ime*.     Tlie  grrulcr  purt  of 
I   this  wooil  is  hazt;!,  mixed  with  alder,  ebn,  mid  onk.     "  About 
a  foot  below  the  surface  of  tliis  bed,  the  chief  mrl  of  the  iniugi 
is  composed  of  leaves,  amongst  wbicli  bazcl-RUtti  are   very 
abundant.  In  this  layer  may  «kn  bv  found  lilumiMits  of  mosses, 
and  portiofiK  of  the  Kteiutt  arid  Ki!«d-vcK»cl»  ol'  feiimll  pianu, 
many  of  ibcm  evidently  belongiiif;  to  ih«  order  of  Oruvses; 
together  with  lite  fmjimeuis  of  insects,  particularly  tA'  tlw 
i  elytra  and  nuuidibtes  of  the   beetle  tribe,  which  still  dL^iklay 
kthie  most  beautiful  shining  colours  when  6rst  dug  up,  but  on 
hlQtosnre  to  the  air  all  these  minute  objedk  soon  crumble  into 
doEt"     Beneat}i  thlx,  the  vegetable  mutter  becomes  closer, 
and  finally  curtlty  mid  of  a  laoMfllar  Kiniclure.  It  rcMs  on  gra- 
nitic sand,  uiul  tliis  again  on  clay  slate.  The  vegebibie  xtmlum 
slo|)«s  from  tlie  interior  to  the  sea  at  alioui  an  an^lv  of  two 
degrees,  it  is  covered  by  a  bed  of  smoothly  polished  shiiiglet>, 
eompo§ed  of  hornblende  rock,  about  two  or  three  inches  iii 
pdiameler.     The  bed  is  sixteen  ftx-t  thick,  and  is  crowned  bya 
I  granitic  sand  about  ten  feel  thick.     The  vL-fjclnbIc  bed,  by  il» 
I  rise,  appears  beneath  aninrxh  iiihuul,  having  parsed  under  ita 
I  covering  of  pcbUes  und  sonil  *. 

\  M.  Lie  la  FraglnyeobserveiltliBt  after  a  heavy  gale  in  1811, 
»  beach  near  Moi'laix,  which  previoudy  seemed  lo  consist  of 
■  sand,  prvHciiied,  J'rom  the  saud  being  washed  away,  an  up- 
pearance  of  a  large  moss  of  vegetable  matter  and  trees  united 
tof^her  and  extending  nlon^^  shore  for  a  considerable  di- 
stance.  Tlic  Imvcs  were  well  preserved,  but  the  trunks  and 
brandies  of  irt-c'i  were  rotten.  Oak  was  observed  among  the 
wotHJ,  and  insects  with  their  colours  preserved  were  disco- 
vered in  die  mass.  .\  few  days  after  this  event  tliis  accumu- 
lation of  vegetable  matter  was  again  covered  up  by  sand  \. 

The  peat  moors  which  occur  on  different  points  of  the  shores 
of  the  Baltii*,  near  GreSUwakl,  near  Gtiagchuid,  on  the  JS.E. 
side  of  the  HafT,  at  its  confluence  with  tlie  (Xier  near  Swibt- 
nwDde,  ill  tlic  island  of  Useiloin,  and  in  the  vicinity  ofCol- 
beiKi  tigrce  ill  many  rcs|>Gcts  with  the  subnutrioe  forests  abom 
noticed.  They  arc  in  iniiny  places  from  Icii  to  fourteen  feel 
bdour  (he  level  of  the  Baltic,  ubo%'e  whicli  tticy  oidy  rise  a  liew 
fcet.  They  are  sciiarated  from  the  sea  by  a  slip  of  coast  of 
various  brcadliis,  by  duue»  and  sandbanks,  un<Ier  wliidi  ibey 


•  Bo**f,  Tram.  Geo).  Snc.  Corti««U-        t  ivatn.  dei  Uiuw,  L  xtx. 
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do  not  cxteiiti,  but  gradually  disappear.  In  Uteae  peat  nioont, 
U)c  grvau^»t  depths  of  wliicli  are  in  tlieir  central  portionii,  land, 
maraii,  and  Iresh-water  plantii,  with  ttteir  s«eds,  sre  »lo»c 
disourercil,  to  tb«  exclusion  of  marine  vcf^ctotion.  Trunks  of 
trees  with  their  roots,  union^  which  um  trnki  niui  pines  (Piiim 
sytvntrii)f  arc  founii  in  lliem,  not  ut  the  huttuui,  but  at  Kumc 
height  nlKn'c  lU  'I'he  rouU  occur  in  their  iiutuml  positions, 
oftuii  t«vera)  times  above  each  other,  still  however  beiieatli 
the  proeni  level  of  the  ItaJtic  to  the  depth  of  fire  leeL 

In  sonie  place;  the  Arunda  Phrapnilts  no  abounds  that  the 
peatv  moss  seems  entirely  composed  of  it.  'i'lic  lower  Inyers 
contain  Ceratopkyllicm  danrnum,  Poiantngelon  jiuiiUtan,  Ntyat 
major,  Ngmphtfa  hil^a.  Scirpui  paluHrit,  and  Hippuris  vtd- 
fOTH,  arc  qIm)  tliicovered  with  the  Arunda.  Seeds,  e>p(xially 
of  the  Menuaritftcs  Irifoliatat  are  also  frequent  in  tlie  lower 
lajren.  The  grouna  benenth  the  peat  contains  fresh-water 
abells:  Pabtdiaa  mptaa,  Lniti.,  Ptannriit  im^Uaius,  O/d^ 
stoma  aeitttm,  and  Limneux  vulgaris*. 

Mavin;;  cited  so  miuiy  exnnipleii  to  thow  (hi^ir  gcnvnd  si- 
jnilnrily,  I  .slmll  merely  notice  tliui  I  )iav«  obtervcd  «ubtiiurinc 
fbrcicl*  (HI  lite  con-tts  of  Normiiudy,  one  to  llie  e»:<t  of  the 
Vaches  Noires  cliJIit,  and  the  other  nenr  Hi.  I4onorine,  botii 
at  the  mouths  of  valleys;  and  that  at  the  mouth  of  the  Char, 
coast  of  D(H-«et,  there  arc  traces  of  another. 

To  account  for  tlie  occurrence  of  these  submarine  forests 
tvo  very  different  explanations  liavc  been  proposed ;  one  su|>- 
{msiiign  change  tn  the  relative  le^-el  of  »«■  iind  lund  on  certain 
ooa*U  of  Western  Kurojje;  tlie  other  referrliij;  their  origin  to 
an  accumulation  of  vegetable  matter  in  stagnant  pools  ur  iukes 
of  either  fresh  or  brackitli  water,  defended  from  the  sea  by 
tandbanks  or  dunes :  the  bottom  of  such  pools  or  lakcK  beinj; 
beneath  the  level  of  the  sen.  The  latter  explanation  would  ap- 
pear sulhcieiit,  if,  in  all  cases,  dial  portion  of  the  pent  which 
shows  the  growth  of  such  woods  as  certain  firs  niid  uuk,  was 
above  lax-Tcttfi-r  marl:  Thiji,  however,  lioc*  not  appear  to 
be  the  tiict.  We  can  readily  imagine  an  accumulation  of  beach 
or  saiidy  dunc.i  in  front  of  a  level  tract  of  country,  or  at  the 
mouths  of  valleys;  and  thelbrniationof  lakcsorjKicJsof  t're>h 
or  brackish  water  behind  such  beaches  or  dunes,  because  this 
wc  daily  witness.  Therefore  if  these  takes  or  pools  were  gra- 
dually  tillnl  lip,  and  a  change  to<:ik  (iliicu  in  the  nclinn  ol  die 
sen  on  the  Mmic  coaxt,  *o  tlml  it  proceeded  to  cut  iiwny  the 
beach  or  dunei  which  it  once  accumulated,  we  .iliould  have 
|>eaty  matter  protruding  through  the  beach,  and  even  exicndr 
ing  beneath  the  level  of  the  sen.     Hi  however,  we  consider 

•  Gtnatn  Traiul.  uf  .Miniuil. 
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the  reUttv«  level  of  the  sen  and  luml  to  luivc  rcniMim)  con- 
stant, (here  U  ■  ililliciilty  in  conceiving  the  growth  of  certain 
firs  nnd  other  trees,  not  being  manli  plains,  in  siuiations 
which  could  have  received  no  drainage  at  mtv  time  of  tide;  the 
leveU  being  in  fact  so  much  nfjsinst  such  a  cfraitingc,  that  even 
the  level  ot' low-water  was  higher  than  thnt  of  tlm  t.ituationti 
where  the  fir^i  and  oiik.t  grew.  Of  a  >iinihir  growth  we  have 
now  noexam|)]e«;  indeed  itxup|K>seKacliuiige  in  the  nature  of 
some  of  the  plants  diitcovered  in  iIk  submarine  fore«tj. 

We  may  probably  approximate  nearer  to  ihe  li'Uth  by  [Mirlly 
admilling  both  explanations,  the  one  for  the  accumulnlion  of 
the  Tcgclabic  matter,  the  other  fur  its  occurrence  at  the  pre- 
sent IcrcU  of  sen  and  Innd.  The  vegelalitc  iiiatler  might 
CA<ily  have  been  produced  by  the  griidual  filling  up  uf  jtools 
or  lukc.t,  if  we  *iup|Mise  tlie  process  lo  have  been  so  far  »d- 
vaiiced  when  the  lirs  and  oaks  aiipeared,  that  the  ground 
was  no  longer  beneath  a  shallow  talie  or  marsh,  but  was  »ueh 
as  usually  support*  the  growtb  of  ihcsc  and  other  trees  of  t-i- 
niilar  hiibiuts.  This,  however,  Nupposi.-s  a  sufficient  drainage, 
imd  l)y  iiu  nieuiH  a  stiite  of  ttrvels,  Kuch  ns  !«  now  often  xeeti, 
in  which  the  planes  uf  ihe  alunips  and  root>  of  firs  »nd  niiks 
are  several  feet  beneath  the  present  level  of  laa^valer.  To 
account  for  this  in  such  situations  a  change  in  the  relative  level 
of  sea  and  land  seems  rtquisilc,  bringing  either  the  tower 
ends  of  extensive  and  inclined  woody  plains,  or  accumulations 
of  vegetable  mAllcr  behind  bunks  and  dunes,  uito  llie  action  of 
the  breakern,  and  even  bciieoth  low-wntei'  murk.  Such  a 
change  ii:  in  uccordimci:  wIlli  ^i-tierid  gcologicul  phienontciin; 
it  i.tone  noiv  fre({uenlly  tflkini;  place  in  vuriouN  parts  of  ibe 
globe,  and  has  been  exceedingly  common  during  the  formation 
of  a  large  portion  of  the  earth's  cnut,  as  numerous  facu  suffi- 
ciently attest. 

The  ahove  details  are  i>i-rhiips  too  copinns  for  the  plan  of 
thU  volume;  but  It  secinL-il  important  to  xhow  that  changes  in 
the  reUtive  levels  of  the  ocean  and  land  had  Liken  place  rotmd 
our  own  shores  at  such  geologically  recent  timefi,  more  parli- 
colarly  as  it  will  be  attempted  to  prove  beneath,  that  at  leaM 
a  partial  diflercnce  of  levels  on  our  southern  shores,  of  quite  a 
contrary  kind,  has  preceded  it. 

Baited  Beaches  and  Masses  of  Shells. 

_  * '  At  Phraouth  ond  the  neighbouring  coast  there  arc  tlic  rc- 
Ittnins  Ota  beach,  of  which  tlie  maximum  elevation  it  about 
thirty  feet  above  high-waier  mark,  sloping  gradually  to  the 
sea  *-     Tlie  tbilowing  is  a  section  at  the  Hoe. 

>  Pit>rcu<.T  Scdgnick  infonn*  loe  tlul  tli«  Rtr.  It.  Ucnnth  pvintcdvul 
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t'[ion  Uie  grauwacke  limestone  beds  d  d,  wliich  dip  at  a 
cniiiideraMc  angle  souihward-i,  rests  an  accumulntioii,  r,  of 
roumled  pebbles  and  sund,  with  here  and  there  a  larger  and 
angular  piece  of  liiiieAtone  inlcrmixcd.  'Ilie  aecunnilntioti 
has  ever)'  appearance  ofa  ^eii-beach  raiM:d  above  the  present 
level  of  tlie  sea  b,  and  the  »hingl«a  aiid  jiaiid  nrc  so  mraneed 
tluU  the  resemblance  is  quite  [lerfect,  more  purlkiilarly  when 
>lielU  are  found  in  il*.  The  shingles  consia  of  limestone, 
slate,  led  sandstone,  reddish  porphyry  (which  occum,  in  place, 
in  another  part  of  Plymoulti  Sound),  and  of  various  rocks 
thnt  fomi  part  of  tlie  f^rauwacke  series  of  the  neiffb  hour  hood. 
The  section  annexed  is  exiKMed  by  blaxting  tJtc  rock,  the 
limcsUMie  being  taken  away  in  great  (|uaniities.  It  will  be  ob- 
served that  the  beach,  e,  did  not  extend  to.^  which  seems 
formerly  to  have  been  a  cliff,  in  the  same  manner  as  the  pre- 
sent beach  is  biickcd  by  a  low  cliff.  The  beach  and  part  of 
the  limeMone  hill  are  oorered  by  n  gravel  or  loose  brcL-ctn  of 
uifulur  limestone  fragrnents.  a  a',  which  cleurly  have  not  re- 
ceived attrition  frutii  uie  action  of  water  upon  them.  'Itiis 
circamsUnce  sceins  to  affor<l  us  a  relative  date  for  the  beach, 
as  the  reader  will  recollect  that  under  the  head  of  dejjradation 
of  land  it  was  observed  that  the  whole  of  this  part  of  Devon 
ofTorded  a  superficial  detritus  of  ihc  rocks  beneath.  Now  the 
anuutar  pieccsof  linieitonca,  arc  derived  from  the  hill  above^ 
anu  have  slipped  by  the  force  of  gnivity,  nvsisted  by  meteoric 
auM:s,  over  the  bench  c,  as  ihey  have  also  fallen  into  the  «», 
nly  a*,  which  being  above  the  old  beach  c,  docs  not  contain 
citlier  pebbles  or  sand,  but  is  precisely  similar  to  diose  clefts 
in  ilie  Oreston  quarries  near  Pljinouth,  where  the  remarn<i  of 
elephants,  rhinoceroses  and  othur  unimnls,  occur  beneath  fmc- 
menLs  of  the  same  kind.  It  tliereforc  ^ctm^  fair  lo  inllrr  that, 
the  beach  wa'*  raised  during  the  existence  of  these  animals,  and 
previous  in  that  long  period  of  time,  durinc  which  the  actida, 
<^  the  Htinosphere  slowly,  though  considerably,  destroynd  the 

tfcii  bench  la  kirn  tei-mil  v«Bniincrp;  iiii]  Mr.  Ilmnsh  liw  nnticvd.iliaJii* 
•tMiuatorihr  Hjinoitlli  [iinMtDDn.  '    'i' 

•  1  VM  owljr  bituaol*  «iMnigh  M  aor  (rif nifnli,  and  tlii-iit  npptfMii^ 
«ii*t«il  of  pWeea  ot  PauU^  udini^U  Ntrttm,  tluUiU'i  HiilillwircolpuMi 
will  ml.  and  rcspmblniK  thuiv  now  found  on  the  coml ;  btil  niiuiy  ktin- 
drcdt  Wctc  fuUHid  in  a  cavfly  uf  lliv  liiiirstuuc  filled  tiilh  lanA  *nd  iJit'iwii 
■wajr  by  llie  quarrj-incn.  Ik'Ueath  llieviladcl  llicund  itcampoccd  of  Uta- 
mniii  of  >htm.  < 
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surfnce  of  ibe  liillt.  It  tvenM,  moreover,  to  show  a  confij^- 
ntioaoriand  in  th«  victntty  iH>t  very  dtRcrrnt  from  tliut  which 
now  exists.  TliU  view  is  slretigihened  by  a  iiiiiiiite  examina- 
tion of  (he  coast  from  hence  towards  Toi-  Bay,  along  which, 
sinriUr  ii|i|K'.'irnncc§  may  here  and  there  be  se«n ;  but  it  must 
be  evident  tiiut  this  will  depend  upon  the  qnantiiy  of  cbfrciit 
back  by  the  itea  lit  its  present  level,  as  will  be  seen  by  tbti  an- 
nexed diagram. 


11%.  2«. 
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Thus  if  a  a  represent  the  angular  detritus  derived  from  t)ic 
tlMe  rock  d  d,  which  rises  into  a  hi^h  hill  bcliind,  and  b  ni) 
aoeient  beach  now  raised  ubovo  Oii:  level  ot'tl'e  sea  e/,  and 
covered  by  tlic  dctritun  a  a,  a  wciion  mmtc  ut  I  1  would  onljr 
show  the  detritus ;  another  tna.de  ut  2  2  would  only  expose  do- 
tritus  or  slate,  the  bottom  ri.-<ing;,  a^  U  very  commonly  lb« 
case  on  sea-bcacbes  where  rock&  project  among  the  shingles, 
particuliirly  on  coast*  such  as  are  now  under  t^on^lderalion. 
If  iIk-  xi-^  cut  buck  the  cliif  to  S  'S.  we  should  have  such  a  sec- 
lion  u-t  that  at  the  Hoc;  but  if  the  ctitf  bo  cut  lu  '^  4,  tJte 
whole  beach  is  removed,  and  no  traces  of  it  left.  This  is  pr^ 
cisety  what  happens  on  this  cwist,  where  all  the  above  varie> 
ties  are  observed.  Under  Mount  t^^ecunibc,  near  Plymouth, 
the  rolled  shingles  are  covered  by  IVugments  of  slate  and  red 
sandstone.  At  i^luddon  Point,  sand  i.i  covered  by  compact 
red  .snndntone  fro^menis.  Further  south,  on  ilie  cu-'<tern  side 
of  ilie  Sound,  and  nearly  opposite  the  Shag  Kock,  there  is 
the  foUowins  section,  which  mny  or  may  not  be  ancient  beach 
covered  wiui  detritus:    r,    the  main  j,.-     „, 

rock  of  argillaceous  and  arenaceous  a^, 

schist ;  b,  detritus,  some  of  which  ap-  ti^wy^rAi-^^i^iJ:!^' 
proochcs  a  sandy  earth,  mixed  with   t\^^^VCVv\wiMw 
small  piece*  of  »lnie  rarely  esceeding     W  ^N\\NNvNS>\>\ 
the  si/.c  of  a  sJiilling  or  sixpence;  it,  detritus,  composed  of 
angular  pieces  of  schist  and  sandstone  of  the  size  of  im^g  and 
upwards,  mixed  with  others  of  smaller  dimensions. 

This  change  in  the  relative  Wvel  of  itea  and  land  is  not  con- 
fined to  the  coast  above  mentioned,  for  Mr.  FoX  notices  an 
horizooUil  bed  of  rolled  <tuarU  pebbles,  gravel,  and  sand,  pre- 
cisely similar  to  that  of  the  neighbouring  coast,  as  occurring 
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Between  Fnlmouth  sml  Dcironl.  TliU  bed  does  not  ^xleml 
Ar  iiilo  the  cWS,  is  gcncrnlly  nine  or  twelve  Tcvt  nbuvc  l)iu;)i- 
water  mark,  and  extend*  i<>r  n  distonce  of  »bout  four  mile!<« 
itscoiuii)uitybeinf{intcn-u[)tedm  1 1 lusv  places  where  suiiil  rock 
cHITh  alone  conaiitule  the  coo&L  ll  wouki  appear  iliat this beaCli 
is  also  covered  with  detriliK,  whether  angular  or  rounded  i* 
iwC  stated*.  From  the  observations  of  Dr.  Boase,  traceit  of 
el«%'atcd  benches  nrr  observable  in  several  other  situntions  on 
die  courts  of  Curnwall,  ns  well  oti  the  north  nsihe  south.  He 
{Mirltcularly  imticex  tin*  griitiitlc  pebbles  und  boulders  on  the 
shores  of  the  LuikI'ii  Kiid  district  [deMzribeil  ))y  Mr-  (^irnc), 
and  the  beds  of  gravel  and  aamX  at  Fiatral  and  Gerran's  Hay. 
The  maximum  height  of  the  fornier  beach  is  estimated  at  (iny 
feet.  The  lower  parts  of  these  beaches  sometimes  touch  the 
nen,  while  at  others  they  arc  seen  oti  the  clilFs,  liigli  above  its 
prc^nt  iefel,  resting  on  die  rocV*  of  the  constf. 

From  Ihe  jip|iiiR:ril  iliite  of  tbe  elcvatud  Plymouth  bcacli, 
this  tHitice  might  perhaps  have  been  more  in  ita  place  in  the 
next  section,  but  it  is  so  intimately  connected  with  tlie  subject 
of  the  atiemiite  riw  and  fall  of  land,  that  it  seemed  better  to 
let  it  follow  the  notice  of  snbmarine  Ibrcsts.  The  con cl  unions 
from  both  phfcnomcna,  which  should  by  no  means  be  hastily 
geDcralizeii,  but  confmcd  for  Uic  prcwnt  to  the  pluccs  noticed, 
would  v^-ni  to  be:  — 1.  A  coniigurntiou  of  land  not  greatly 
difTering  from  llie  prrseiil,  whiMi  elephants  und  rhinoceroses, 
perhaps,  exbted  in  this  climate,  'i.  'I'he  beach  elevated. 
3.  A  considerable  bat  ((uiet  destruction  of  the  surface  of  tli« 
hills,  covering  over  the  ancient  beach,  the  gcncrol  Am\tc  of 
the  hilts  and  valleys  being  not  very  different  from  those  we 
now  »ee.  4.  A  depression  of  the  tan*),  submerging  woods 
iintl  forc»ts  and  bringing  the  detritus  of  epoch  3  intodesirnc- 
live  contact  with  the  sea,  from  which  it  was  in  a  great  measure 
pfevioDsly  protected  by  die  usual  slopes  an<I  beaches :  and, 
5.  The  changes  eSectcd  since  the  establishment  of  the  present 
relative  levels  of  sea  and  land. 

Captain  Vetch  describes  six  or  seven  terraces  or  lines  of 
beaeh  on  the  hie  of  Jum  in  the  Hebrides,  wlitcli  appear  to 
have  been  sncccstivcly  mised  iihuve  the  prewiit  level  of  the 
ocean.  The  lowert  ix  <hi  a  level  with  higb-wnter,  the  moKt 
«levate<)  about  forty  feet  above  it.  The  terraces  or  bctiches 
rest  portly  on  the  bare  rock,  and  pardy  on  a  thick  cumpouiHl 
of  ciny.  Mind,  and  angular  pieces  of  quartx.  Their  continuity 
is  here  and  there  interrupted  by  mountain  torrents,  or  the  ao 

■  Fon,  Phil.  Mns-  and  Jouni.  of  Sdciwe,  Dec-  18.12. 
t  flaitc,  ail  ihe  Geology   of  Curiiwali,   Tiiuiik.   (ieol.  Soc.   Comvull, 
*nl.lr. 
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lion  of  the  se«  on  the  supportinj^  compound.  They  are  well 
s«cn  nl  LiM:li  Tarbcrc  Their  nggrcgnie  breadth  varies  "  ao 
conling  tu  tJic  disposition  of  the  grutiiid  :  wltL-rv  tlic  slope  m 
prccipittHis,  it  mnj'  he  n  hiinilri-d  vurdx  ;  where  );enlle,  m  on 
the  north  side  of  the  ItKih,  three  iiuarten  ot'a  mile  n-iun  tlie 
shore."  These  lerracea  or  beaches  are  formed  of  round 
smooth  while  pieces  of  (juartz,  of  the  size  of  cocoa-nui$.  They 
f*n  precisely  similar  to  those  which  constitute  the  present 
libtacn  of  the  Atlantic  on  this  side  of  the  ihliin.l,  mid  from  llieir 
formK  diey  nui*t  hiive  liircn  produced  liy  the  uiiiled  action  of 
tides  antl  wtive«.  Ciiptnin  W-tch  inetition.i,  in  confirmutioii  of 
this  opinion,  that  a  »eriei  of  caves  is  lo  be  found  on  Ute  same 
level  along  the  north  side  of  Loch  Tarbert,  at  a  consuleratile 
height  above  the  sea;  and  as  he  never  observed  any  caverns 
formed  in  the  (lunrtz  rock  of  Isla.  Jura,  and  Fair  Island,  ex- 
cept those  on  tne  sea  vhoiv,  he  eoii»idurs  thc^c  tu  have  been 
thuN  produced*. 

M.  Brongniart  describes  a  singular  accumulation  of  shells, 
precisely  similar  to  those  ivhich  exist  in  the  neiulibouring  sea, 
at  Uddcvalla,  in  Sweden.  Their  abundance  is  very  consi- 
derdjli^  lor  they  have  bc-cn  long  employed  on  ihc  roads ;  they 
•re  nearly  free  from  any  earlliy  mixture,  and  though  many 
•!«  broken,  dieru  are  numbers  entire.  Tlic  liir^xt  rnius  rive» 
■mon<;  gnei«K  rockn,  lo  die  lieiglit  of  sixty-xix  metres  above 
the  levi-l  of  tin;  sea.  This  author,  coti»idi;rin;r  that  he  might 
lind  traces  of  die  former  residence  of  the  sea  upon  the  funda- 
menlat  rock,  gneiss,  searched  around  with  considerable  atten- 
tion, and  was  rewarded  by  the  discovery  of  Balam  still  ad- 
hering to  the  rocks  on  which  Ehcv  grew,  now  become  the  sum- 
mit of  a  hill.  MM.  Ucr/elius  Wohler,  and  Ad.  Brongniartt 
were  prcwnt  nt  this  discovery  f. 

At  Nice  the  sub'fossiU  of  SL  I  lospice  have  long  attracted 

attention;  ihey  correspond  with  the  present  inhabitants  of  the 

Mediterranean,  and  often  retain  their  colours,  though  they 

are  generally  blanched.     Of  these  sliellii  M.  KiM>o  has  given  a 

long  Iist|.     From  personal  observatiim,  I  have  little  dwibt 

'  Uiat  the  whole  ha»  liecn  misuil,  in  comparatively  Kcent  times, 

I  above  the  present  level  of  the  Meiliterranean.  Ueneuih  Itaussi 

'  Rauvti,  a  neighbouring  cliif,  and  from  tlience  to  the  principal 

deposit  of  sub-fui»il  *lit;lls,  there  is  apparent  evidence  of  a 

raised  beach,  the  pebbles  being  rounded,  and  intermixed  with 

sand,  in  which  shells  similar  to  those  now  existing  in  the 

•  Vetch.  UtoI.  Traill,  iiiil  nmvt,  vii!.  1. 

t  Drimgitiiirt,  Tublrjiu  (tci  Terriuni  qui  compoicnt  I'Ecorce  du  C<I<4ic, 

S.  S9.  I'.,r«  lilt  ufllicibplli  round,  foiiiuli  Hitiiipcr.  t jiju'w*  d'uu  TabUnu 
n  i'ctriliuiU<ii»  de  In  S>Mv,  Ed.  2iiir,  SlockhcJin,  l$3l. 
t  Hilt.  Nat.  At  l'EurO|i«  Mori(Iiuii*l«. 
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n«igl)bouriug  sea  are  discovered.  Indeed,  between  tlic  pctiin- 
suli  ofSL  Hospice  And  die  cEifT  aliove  mentiohed,  die  old 
beach  much  leiembles  that  near  Pl_v mouth,  widi  th«  exce[>- 
tion  that  the  latter  ha&  been  higher  raised*.  Tlie  devntion 
near  Nice  must  have  taken  place  alter  the  land  had,  ui  a  great 
nicatiin:,  received  its  preseiil  can fi^u ration. 

M.  dc  la  Mariimra  pre*eiils  Us  with  a  very  interesting  ac- 
count of  a  hed  containing  .lub-fos-Mi  shells  and  (lie  rcmnins  of 
coarse  pottery  in  Sardinia,  which  would  appejir  not  only  to 
come  under  the  head  of  a  raLoed  beach,  but  also  of  the  bottom 
ofa  shallow  &ea  connected  with  it  Where  most  distant  from 
ill*  present  sca-cnast,  and  cotiscciiienlly  where  it  most  probably 
COn»lilutr<I  the  shores  of  the  ancient  const,  before  the  elevation 
oftlielaiid,  or  lhede|)rc«ioiu>f  the  sea-level,  the  bed  is  earlhy 
ttoA  ferru};inou«,  and  contains  tEie  remains  of  terrestrial,  lluvi- 
atile,  and  marine  shells,  mixed  with  fia^ments  of  coarse  pot- 
tery;— a  state  of  things  we  should  ex(Tect  on  an  inhabited 
coast,  parikulorly  of  a  nearly  lideless  sen,  such  as  the  Medi- 
terranean. Where  nearest  tlie  sen,  and  where  we  may  con- 
sequently consider  it  to  have  been  formerly  benenth  the  sea, 
(for  the  t)ed  risi-^  ^riiiliially  iiiliuui  ,  (his  bed  is  formed  of  a 
calcareous  xandstOTiC!,  tin;  poit«r v  dinai)i>ear>,  anil  Cnilhia  ntid 
Lucime  Income  more  rare.  On  the  N.W.  of  Cagliari,  where 
the  bed  rises  about  150  feel  above  the  present  level  of  the 
Mediterranean,  and  is  there  about  a  mile  and  a  quarter  di.stani 
from  the  sea,  oysters  (Oi/» fa  cdttlis)  are  foiand  adhering  to  the 
rock  ujkon  nhich  (hey  cvideniiy  ^rew.  The  sub-fossd  shells 
arc  of  llic  same  species  with  the  shells  now  living  on  the  same 
slwrcj,  and  arc  descnheil  as  in  a  good  s(at<^  of  preservation. 
Among  the  jwltcry,  M.  d«  la  Marmora  discovered,  on  (he 
N.W.  of  Ca^liari,  a  round  ball  of  baked  earth,  about  the 
.fiite  of  an  apple,  with  a  hole  in  the  centre,  us  if  to  pass  a 
cord  througn.  This  ball  M.  de  la  Marmora  considers  may 
have  belonged  to  fishermen  to  whom  the  use  of  lend  was 
unknown,  fishermen  who  followed  their  culhn;;  before  the 
change  of  level  was  effected  which  converted  the  bottom  of  u 
shalluw  «efl  into  dry  laniK.  V\'e  here  appear  to  have  an  ex- 
ample of  an  elevation  of  land,  or  a  depression  of  the  sea-level, 
in  tills  pan  of  the  Mediterraticnn,  after  the  island  of  Sardinia 
was  inliabiied  by  man.  If  M.  dc  la  Murmora  be  correct  in 
considering  that  he  cau  identify  similar  beds  on  the  shores  oT 


'  For  A  mora  i!ct.iilfil  dfiiriplinn  af  xhnr.  lacuUtifi,  »ii>i  n  view  tmA  a 
I  of  lUiiui  Itauiui  cliff,  %ce  my  paper  in  the  Geological  TntiuiclKiiu. 
*«L  Si.  2n<l  ivrin. 

t  l>r  ta  Marmn-a,  JMiraal  dc  OMof-i*.  loai.  iiL 
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Tuscnny,  of  the  Rommi  States,  and  of  Sicily*,  the  change  of 
Icrcl  wmild  »|)|>e»r  not  to  have  been  allo^ihei  local. 

M.  Holitnve  notices  varioos  lines  of  worn  rock  on  the  lime- 
stones of  (ireece  [iiimilar  lo  the  lines  now  produced  by  th« 
action  of  the  waves  on  the  coasis  of  the  »anie  country),  ntisi-d 
at  various  heights  above  the  present  level  of  llie  Medin;ri-unean. 
He  also  puiiits  out  the  cxislenof  of  siniill  horizontal  terraces, 
and  lines  of  liolesdrilk-d  by  peHbialingshdIs  ; — circumstances 
which  M.  lloblayu  attributes  to  successive  elevations  of  th« 
lan<l  above  the  level  of  the  sea.  A  Httorul  cavern,  near  Na- 
poli  di  Komanla,  contains  a  breccia  referrible  to  Uie  jirctieiit 
epoch,  for  it  contains  fragments  of  antique  pottery.  This  ca- 
vern has  apparently  been  rniscd  five  or  six  yar^s  above  the 
present  level  of  the  Mediterraneanf. 

It  hn*  been  previously  observed,  that  on  the  vfest  coast  of 
Soudi  America  a  beach  was  raised  during  the  esrthquakc  of 
1822,  and  there  were  evidences  of  former  Iteaches  having 
been  so  elevated.  M.  Lesson  also  observed  at  Conception, 
more  southerly  on  the  same  const,  banks  of  shells,  correspond- 
ing wiih  those  of  tlie  neighbouring  sea,  now  dry  and  raised 
above  ilj. 

It  is  almost  impossible  not  to  remark  in  these  raided  be-iches 
and  sea  beds,  the  action  of  the  same  forces  which  hftve  been 
noticed  under  the  head  of  Eaithquakes.  The  land  lias  been 
liable  to  rise  and  fall  at  various  epochs,  as  will  be  seen  in  the 
sequel;  the  intensity  of  the  force,  producing  these  changes, 
varying  materially.  It  is  exceedingly  difficult  to  assign  dates 
to  the  Plymouth  rui«cd  beach,  to  the  shells  at  UddevaUa,  luid 
to  (he  other  similar  appearances  above  noticed ;  but  we  learn 
friini  tiieni,  that  xiiicc  the  establishment  of  animal  life,  such  as 
we  now  obxerve  it,  the  relative  levels  of  the  M^a  and  land  have 
been  Uable  to  change,  as  they  have  been  previously  to  this 
period,  and,  referring  to  the  Temple  of  Serapis,  near  Naples, 
us  tlicy  have  been  even  since  man  has  erected  bis  temples  and 
other  works  of  arl$. 


*  M.  do  la  Mannorn.  cntcfully  distinjjuitlici  the  undiitane  from  the  roek 
•.dftOy  fnnulog  ni  Mvoiiis. 

■f  Boblay*,  Journal  do  Giologiw,  I'jm.  iii. 

X  Brongniort,  Tab.  dca  Tri.  qui  cdiiipoapTit  I'EcoTC?  dii  Globe,  p.  ffZ. 

f  For  a  dcloiled  nccount  of  i\k  geological  np]ipnrnai:Pi  conii*cl(<d  wilb 
'  tiie  celvbratrd  Tcmpk  of  Scrapii,  at  I'uziuoli,  nuar  Nnplra,  coniull  Lynll's 
Pririciplirg  o(  Gvology.  vol.  I.  Tbe  rise  aiid  fall  uf  land  icom  to  hnvc  been 
u  follHuri:  I.  Atlrr  ihn  original  building  cif  (he  IPiiiple,  a  linking  ufibe 
land,  and  a  roverlag  nf  ihe  lower  pftrt  of  the  cnluinn*.  itu  that  iIl«  liiiring 
bIk'II  (ii/AorfoBjwjj  only  nlmcked  iliem  abonl  Iwelvc  fuel  abiivn  tlirir  pt^dot- 
ml).  Till-  beigbt  to  ithifh  the  ibelU  have  bored  ii  alio  about  InTivc  ft*t; 
Ihctnfor*  tbv  cojumns,  wilhoui  being  overthrown,  wore  cerbtinly  towered  to 
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These  will  necessarily  consist  of  exixtinj;  iiiiimal»,  but  may 
also  include  some  no  longer  tbnml  in  a  livinf^  stute.  Man  tiot 
only  gi-eally  modifies  the  present  surface  of  die  land,  bv  de- 
stroying tracts  of  forests,  preventing  tlie  inundations  of  low 
ooiintrics,  turning  torrents,  and  directing  ilic  surface- water 
tlirougli  innumerable  channels  to  satisfy  nis  own  wants  and 
conveniences,  but  he  also  drives  all  unimid.'s  beibrc  him  which 
do  not  suit  his  purposes;  ihiiit  circumscribing  the  domain  of 
those  which  are  not  u^ful  to  him,  while  he  covers  ilie  country 
witli  those  that  are,  and  which  never  could  exist  in  such  num- 
bers but  for  his  care  and  protection.  ConBe()ncnily  nil  terres- 
trial remains  would  vorrcspontl  with  the  increasing  power  oT 
man,  and  therefore  a  wry  dilTci'ent  suite  of  snch  remains  would 
be  now  entombed,  than  wlini  bis  power  was  more  limited. 
Over  the  inhabitants  of  the  waters  he  would  exerci.te  little 
control,  excepting  in  rivers,  umall  lakes,  and  round  some 
consts. 

One  very  material  difFurence  would  be  efTectcd  in  the  quan- 
tity of  trees  and  »hrubs  trans|K>rted  to  the  sen,  more  particu- 
larly in  the  temperate  and  colder  n-gions,  wlwre  man  requires 
wood,  not  only  tor  the  purposes  of  various  const rucliuns,  but 
alM>  fur  fuel.  We  sec  in  the  delta  of  the  Misfi.t^ippi  that  an 
abtiiidnnoeof  wood  is  now  transported  there  by  the  river,  but 
this  will  daily  diminish  as  man  converts  the  forests,  whence  it 
is  derived,  into  pnstuies  and  corn-fields. 

The  gigantic  animal  Cemu  gi^anlcus,  commonly  known  as 
ihc  Irish  Elk,  was  once  imagined  to  have  existeu  only  at  an 
epod)  anterior  to  man,  but  it  is  now  eunsitlcrcd  thut  he  was 
C»>existent  with  him;  nitliougli  this  by  no  means  proves  that 
it  did  not  live  upon  the  earth  previous  also  to  him,  ns  &eems 
to  have  been  the  case.  We  have  no  great  certainty  when  the 
Mastodons  of  North  America  ceased  to  exist ;  it  is  commonly 
supposed  that  they  bcamic  extinct  previous  to  the  commence- 
mcDt  of  the  motlern  gruu[>,  but  of  this  we  have  no  good  proof. 
The  »ami^  may  be  said  of  some  irther  animals. 

'ilic  Dtalo  seems  to  afford  us  an  example  of  the  extinction 
of  an  animal  in  cumparutlvely  recent  tinier;  for  it  is  now  al- 
BKSt  certain  that  this  curious  bird  existed  on  the  isle  of  Mnu- 
riUus,  during  the  voyages  of  the  early  navigators  to  the  East 


ll>r  ilt^lli  nl' twriily-fniir  foci  nbovr  llicir  pcilrilali  in  wnlrr.  2.  t^lrvnliiin 
oflh*  (rninlf.  Mill  jtninliiijr.  above  liic  Irvrl  of  ihc  icn,  or  nniiij-  no.  for  tha 
Mvcranii  11  not  flooded  to  any  coniidtrabla  dcptli.  tiDl  more  than  aUnit  on* 
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Indies.  The  reladve  antiquity,  therefore,  of  animals  whose 
remains  are  only  now  found  entombed,  must  not  be  too  hastily 
inferred.  The  bone  of  the  wolf  is  that  of  an  extinct  animal, 
8S  &r  as  the  British  islands  are  concerned.  In  the  darkness 
of  ages  many  animals  may  have  perished,  not  a  tradition  of 
whose  existence  remains,  not  only  from  the  advance  of  man, 
and  the  power  which  civilization  afibrds  him,  but  also  from  the 
destruction  caused  by  predaceous  animals, — though  the  latter 
is  not  so  probable  as  the  former. 
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Section  III. 
ERRATIC  BLOCK  GROUP. 

Erralk  Bloets  and  Gravel. 

Wr  mn^t  impirss  upon  liic  gcotonknl  Ntiirlviil  the  necessity  of 
consicliTiriff  llii«  croup  «»  simply  uiic  «1'  convenience,  formed 
proviitORutly  for  lli<;  |Hir|Mise  of  presenting  cerlnin  phirnomena 
to  his  attention,  which  in  the  present  .state  of  xdeiice  could 
not  so  eauly  be  done  under  any  other  head.  The  origin  of 
llie  irorious  transported  gravels,  saniU,  blocks  of  rock»,  nnd 
other  mineral  suhslanccs  scattered  over  hills,  plains,  nnd  yti 
the  bolionis  of  vnlU-ys,  ot)en  referred  to  one  epoch,  niiiy  he- 
long  to  sevcml.  In  b  word,  all  ihnt  transported  matter  com- 
monly termed  Diluvium,  requires  severe  and  dctiiiled  exami- 
nsttun.  At  the  preient  time,  there  would  up|K-iir  to  be  three 
principal  opinionii  connected  with  die  subject.  One,  .supposing 
the  transport  to  have  l)een  eSectcil  at  one  and  the  same  period; 
— another,  that  several  catastrophes  have  produeeil  these  :iii- 
perficial  gravels; — while  a  third  would  seem  to  refer  ihem  to 
8  long  oontinuance  of  the  samo  intensity  of  natural  forces  us 
that  which  n-e  now  witness.  I'crhsps  these  various  opinions 
may  arise  from  onr  present  inndecpinic  knowledge  of  the 
f^imomciia  on  wliicli  we  attempt  to  reuion,  and  probably  also 
irom  premature ceneruli/jitions of  localfacts.  Tliese  difim-nt 
opinions,  though  they  cannot  each  be  correct  in  explanation 
of  all  the  observed  fact*,  may  each  be  so  in  part ;  and  it  were 
to  be  wished  that  the  pha?nomcna  here  arranged  under  one 
head  solely,  as  above  stated,  for  convenience,  were  examined 
without  the  control  of  n  preconceived  theory. 

At  the  close  of  the  last  section,  u  loail  elevation  of  land 
wn^tnottocd,  of  somewhnt  difticult  arningenienC  in  our  systems. 
In  order  to  ilhistrnte  the  changes  which  have  taken  place  in 
th*  name  district,  wiihouL  however,  altempling  to  consider 
such  apiiearances  as  general,  1  bhall  continue  the  de!>cri|ilion 
of  it.  At  Orcston  quarries  I'tymoiiih,  cletls  and  cavents  In 
limeatonc  rocks  have  afforded  iiumerons  remaiirt  of  the  ele- 
phant, rhinoceros,  bear,  ox,  liorse,  deer,  &c.  buried,  more 
particularly  in  the  cnu:  of  cleftt,  beneath  considerable  angular 
mnsscri  and  smaller  fragments  of  limestone.  In  one  instance 
which  I  noticed,  the  animal  remains  occurred  beneath  ninety 
feet  of  such  accumulations,  the  bones  nnd  tccUi  being  con&ned 
to  n  black  clay  under  the  fragments.     The  remains  of  bears, 
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thiniKVTtMc*,  liyifiiiu,  nnd  othtr  niiitnub  cciiiluinnl  in  the  ce- 
lebrated Kent's  Hule,  near  Tor(|iiiiy,  lyelong  [o  the  same  dis- 
trk'l.  In  the  superlicUl  gravel  of  ilii^  part  of  the  coinilry, 
the  remains  of  animals,  of  the  same  kind  as  those  detected  i" 
the  caverns,  have  not  yet  been  discovered ;  bul  if  we  coniiiiue 
our  researches  eastward,  wc  shall  fiml  them  in  the  valleys  of 
Chnrmotilh  imd  Lyme*,  where  they  o<:ctir  iii»itiinli»ii>  which 
woidd  ajijiear  anterior  lo  the  g>reiit  weiitherin^,  if  1  may  &o  ex- 
press myself,  of  the  circumjacent  hills:  thus  iiiiparently  giving 
ihese  remains  of  elephants  and  rhinoceroses  the  same  relative 
nnii(]iiity  as  those  beneath  fragments  in  the  clclts  of  rocks  iicsr 
PlyniDtilh,  and  probably  also  as  those  coiilained  in  the  cnvcnii 
at  the  snme  place,  nnd  in  Kent's  Hole.  Now  the  roiscd  bench 
in  I'lyniouth  .Sonnd  »erms  to  iifforil  evidence  ofn  configuration 
of  lund  not  wl<l«ly  (iitlerentr  in  that  place,  from  ihe  present, 
and  therefore  we  may  perhaps  infer  the  existence  of  ine<]iiali- 
ties  in  the  land,  or  hill  and  dale,  in  this  <li«irici  generally.  Dot 
widely  different  from  those  we  now  observe,  fl  will  be  re- 
marked that  the  animal  remains  which  seem  to  imply  a  warmer 
climaie  oiisiing  ut  that  time  than  at  prcscnl,  occur  in  low 
grounds,  fisxures,  and  caves.  Upon  the  former  they  may  have 
lived,  and  inlu  the  two  latter  they  may  have  either  Inllen  (H- 
been  dragged  by  beasts  of  pvey.  Tlic  elephants  probably 
browsing  on  branches  nnd  herbage,  rhinoceroses  preferring 
low  grounds,  the  be^irs  and  hyirniis  inhabiting  cnvcs,  and  the 
deer,  the  ox,  and  the  horse,  ranging  ihrouah  the  forest  and 
the  plain ;  nil  which  supposes  land  litied  for  tneni,  and  therefore 
hill  and  dale,  level  plains  and  rocky  escarpments  with  open  ca- 
verns. Consc()uenti y  valleys  were  scooped  out  previous  to  tl>e 
existence  of  the  elephants;  nnd  if  a  mass  of  waters  acted  on  the 
land,  (!totr<)ying  these  itnimnls,  it  must  have  been  influenced  in 
its  direction  by  the  previously  existing  inequalities  olNurllice. 

Th«  next  <]ueBtion  may  l>e,  does  this  district  present  evi- 
dences of  the  exertion  of  a  greater  intensity  of  natural  force 
than  tliut  which  we  now  observe?  The  Answer  may  be,  that 
it  does.  The  whole  tlistrict  is  fractured,  or,  to  use  geological 
terms,  so  broken  into  faults,  that  the  spaces  in  which,  with 
careful  examination,  they  mny  not  be  delected,  ore  very  in- 
considerable- Such  disloc.ntions  may,  or  mny  not,  hare  been 
contemporaneous  with  the  raided  bench.  Perhaps  they  were 
previous  to  it,  for  tliere  has  evidently  been  a  very  considerable 
dispersion  of  rock  fragments,  and  this  apparently  by  water, 
which  would  have  scattered  such  a  beach  as  that  noticed  at 
Plymouth.     The  following  section  at  the  Warren  Point,  near 


SMlion*  «T«  ihor«  nior«  clcAr  anil  Ivm  equivocal. 
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Dawlish,  is  not  only  a  goodfXwnplcofB  compound  Giiilt,  bm 
•Iso  of  transported  granJ  upon  it. 

b  6,  conglomerates,  and  c  c,  sand&tonet 
of  ihc  red  sandstone  rorroalion,  fractured 
or  broken  into  TruIis  nl  J]/",  so  t1iu(  conti- 
nuous sirutn  lire  dispbiced.  Upon  tliete 
fractured  ktmiit  rt;«t«  n  griivcl,  a  a,  cuin> 
posed  of  chalk  flintit,  iiiid  j^reen  land  chert, 
mixed  with  a  (kw  pebbles  similar  to  those 
in  ilic  conglonierules  ft  b.     It  has  evidently 

been  de|)0!>itcd  subsequent  to  the  fracture, 

for  it  rests  quietly  upon  il  and  is  urifritc-  /      / 

tured.  'J'lie  chnik  and  iprvcn  snnd  of  tlii«  diilrtct  tinve  once 
covered  very  cnn«idcrable  spuce>,  though  the  latter  is  now 
only  seen  on  Hiddon  Hills ;  nenr  this  section,  it  is  true,  but 
separated  from  it  by  an  intervening  valley.  There  nre  many 
oilier  di>locatiQn!>  so  covered  on  the  same  coast,  where  these 
aplKaranccs  can  bo  observed  willi  tlic  grratcst  case,  [larticu- 
lar\y  at  luw  wnicr. 

It  might  be  supposed  that  lliese  flintt  and  ptecvs  of  chert 
were  merely  tbt;  rcinainv  of  Kuperiiicunibent  ma^es  of  cludk 
and  green  sand,  which  b^ve  been  destroyed  by  meteoric  agent*, 
the  harder  parts  falling  down  on  the  top  of  the  fracture.  W« 
con  scarcely  consider  this  physically  probable,  if  even  possible; 
for  it  supposes  the  removal  of  more  than  GOO  feet  of  sandstone 
and  conglomerate  (fur  not  until  that  height  above  this  section 
would  tile  green  sand  nnd  cliiilk  come  on),  without  scarcely 
leaving  any  of  the  pebbles,  or  large  masses  of  the  nrd  cuii- 
glomerate,  while  the  flinU  and  cherts  which  belonged  to  u)>* 
per,  and  consequently  firxt  destroyed  rocks,  remain. 

Let  us  now  consider  Another  class  of  nppcarnnccs.  Over 
the  whole  district,  wherever  transported  gravel  occurs,  the 
surface  of  the  rocks  (il  being  of  no  iniporliuice  what  ibry  ha|>- 
pen  to  be,)  is  drilled  into  cavities  and  huie^,  slinihir  to  those 


Fig.  37. 


well  known  on  the  chalk  of  the  east  of 
England.  The  rultuuing  sections  will 
illustrate  this: 

(Fig.  27.)  a  a,  gravel,  principally  of 
flint  and  chert,  resting  in  a  hollow  of 
the  red  sandstone  f>  b,  between  Teigii- 
mouth  mid  Diiwli>h,  the  liiieK  in  itie 
gravel  following  the  outline  of  tlie  cavity. 

(Fig.  !fS.]  a  a,  gravel  composed  in  a 
great  measure  of  IliiiU,  among  which 
are  some  large  rounded  pieces  of  sili- 
ceous breccia  (the  same  as  that  which 
occurs  in  blocks  on  the  top  of  the  chalk  hills  near  Sidmouth), 


Fig.  3R. 
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KHtiiig  in  caviii«a  in  the  )ii)>e-clAyi  near  i'cign  Bridge,  wliivh 
consiiiiitcs  a  pnit  of  the  Bovcy  coal  formation,  and  which 
is  not,  ns  hns  been  supposed,  contemporaneous  with  the  super- 
ficial tniiijiittirtcd  gravel. 

Other  examples  niiglit  enMiy  Ijc  adduced;  bitt  these  are 
here  given,  l»«;nu<e  the  f^t-ologital  simletil  c.xn  very  readily 
observe  them*.  Not,  however,  to  deceive  thi;  render,  or  one- 
self, by  any  attempt  to  overlook  difficulties,  or  to  render  any 
given  hypothesis  plausible,  it  m  usl  not  be  concealed,  that,  frtiin 
certain  appearances  in  the  vicinity  of  Dawlish,  it  is  hy  no 
mcnnx  impoviiblc  some  of  these  gravels  may  be  of  conteoipo- 
rtineoiis  orif^in  wilh  the  Bovey  coal  depokil,  [o  be  noticed  in 
the  setjnel.  The  phu-Momeiin  may  iherefnre  be  explained  by 
tile  action  of  wali-r  niovirifi;  with  no  small  veWiiy,  (for  the 
transporied  fra^rmcnts  are  ufien  large,)  at  diHerent  pcri<Mh  of 
lime,  not,  geologically,  far  removed  from  each  other.  In  ad- 
dition to  the  mere  transport  of  detritus,  we  have,  still  in  the 
same  country,  evidences  of  a  washing  of  the  rock  beneath,  by 
which  jmrlions  of  It  are  mixed  widi  thelranKjiorted  substances, 
ami  even,  in  fortunate  sections,  have  tJie  false  appearance  of 
surmouniinf;  tlie  transnoned  matter,  a&  tlie  annexed  section 
of  ihc  cliff  near  Dawlish  well  illustrates.  ^^_ 

a  a,  regenerated  red  sandbtone :  h  &,  Fig.  39.  ^^| 

gravel  composed  of  chalk  flints,  chert, """- — '—  ^H 

and  )teljbles  derived  from  ihc  conjjto-    ''  ^^Y/tTJ^T^^-^rr      ?      ^^1 
nicnili;interstralilic(l  with  thcrcd^nnd-        ~*\~>r■^^^r'^c^^  ^^| 

stone  re,  upon  which  it  rests.      Ton    «    \^v\/\  \S,  *      ^^^ 
person  iinacciislnmed  to  gco!oj»tail  in-  ' 

ve^itigalion*  it  would  ensily  be  imagined,  from  this  section 
alone,  that  (he  Dintn  were  included  in  the  red  sandstone;  but 
iheiraearrangement  is  very  apparent,  even  if  the  stratification 
of  a  a  and  c  C  did  not  show  it ;  for  the  section  is  entirely  for- 
tuitous, every  variety  being  iiliscrvnble  in  the  vicinity,  and  this 
merely  selecletl  ns  an  extreme  Case. 

Our  limit.1  nill  not  permit  greater  detail,  which  would  re- 
quire the  necessary  maps,  but  it  would  go  lar  to  support  the 
supposition  that  masses  of  waters  had  passed  over  this  land. 
The  (piestion  might  now  arise,  may  there  be  any  connexion 
between  llie  masses  of  water  supposed  to  have  passed  over  lh« 
land,  and  the  fractures  or  faults  so  cnnimon'/  In  answer  to 
this  it  may  be  rvpherl,  that  micIi  a  suppuiiition  is  not  incon- 
sistent with  poi-vibitiiiei  or  prnliiibi lilies.  We  have  ^een  that 
during  such  vlbratiiuix  and  comparatively  small  dislocations 
of  the  earth's  surface  as  those  which  we  now  witness,  the  water 

■  Tlw  mam  tiiotivc  lint  gfiTmrd  uif  in  tite  Hvlfctlnii  uf  avciiuna  ilirousli- 
nut  this  roliiintf,  at  it  cuimul  Ixi  i-sjHicli'd  iliat  ihc  uiidnit  hlKiuld  to  rcMtljr 
cbfnrvr  itJHieult  tatM  an  the  afcotniiltslipH  Kcniogial. 
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U  tbrown  111(0  niovemei)t.  and  breaks  with  greater  or  leu  fury 
on  (he  lulu).  Still  confining  our  attention  to  one  tli^ti-ict,  it 
thoald  be  otiscn-ed,  that  the  dislocations  arc  far  greater,  and 
the  finiio,  «viilerilly  produced  at  a  single  Iracture,  far  more 
cun tide- ruble,  than  any  wc  ciin  conceive  pox^iblu  IVom  modern 
eiiriii(|ii:ikes.  Ii  it  not,  tlicrclitrL-,  un|>hilo»o])btciil  to  inlcFf 
that  a  greater  lurce  cauMn^  vibrations  and  t'mcime.s  ot'the 
rock«  (voutil  throw  n  gi'cater  body  of  water  into  more  violent 
movement,  and  that  the  wave  or  waves  burstin?  upon  the  land, 
or  acting  on  llic  bottom  at  cnrnparativdy  smnll  di-plhs,  tvould 
have  an  elevation,  and  n  destructive  sweeping  power,  propor- 
tioned to  Uie  di>lurbing  force  employed. 

Tlie  next  tjuetition  that  will  arisie  i«,  are  there  any  oilier 
marksof  masses  of  wuier  piut&iiig  over  the  land?  To  this  it 
nwy  be  replied,  that  tiie  forms  of  the  valleys  are  gentle  and 
rounded,  and  such  as  no  complication  of  m<-teoric  causes,  that 
ingenuity  can  imagine,  sccmii  capable  of  producing;  that  nu- 
merous vulleyN  occur  on  llic  lines  of  fnulu ;  and  Unit  the  de- 
tritus i.t  di.vpented  in  a  wny  llinl  cannot  be  accounii-d  lor  l>y 
the  present  action  of  mere  ;itniQspheric  waters.  I  will  more 
particularly  remark,  that  on  Great  llaldon  Hill,  about  ftOO 
feel  above  tlie  sea,  pieces  of  rock,  which  must  have  been  de- 
rived from  lower  levels,  occui-  in  the  superficial  gravel.  They 
arccvrtainly  rarv,  but  may  be  discoi'crcU  by  diligent  scnrch. 
I  llwrc  found  pieces  of  red  quariiuferous  porphyry,  compact 
red  ^4lnd^Ion{■,  and  b  compact  siliceous  nick,  not  uncommon 
in  thL-grann'iii^heof  the  vicinity,  where  all  tlKi-t:  rocks  occur  nt 
lower  levels  lliaa  tlic  suiiiniil  of  llaldon,  and  where  certainly 
tbey  could  not  have  been  carried  by  rains  or  rivers,  unless  the 
latter  be  supposed  to  delight  in  running  up  hill. 

It  may  be  stated,  before  wc  quit  ihisHocul  description,  that 
tlie  faults  do  not  all  range  in  one  direction,  though  ciut  and 
weal  are  not  uncommon;  and  that  il%  wu  approach  the  Wcy- 
mnuih  disiricl,  iliis  direction  predominates.  Near  Weymoutli 
there  is  one  east  and  west  fault,  fifteen  miles  of  which  can  be 
traced,  but  it  probably  extends  further,  for  it  enters  the  chalk 
on  the  cast,  and  therefore  cannot  be  easily  observed,  while  it 
plungvs  into  the  sea  on  the  west.  There  seems  al«o  e%'cry 
probability  that  Uie^c  W'cymouth  liiults  are  uMiiiecivd,  as  ban 
already  been  reniarketl  by  Prtif.  lluckland  and  myself  in  an- 
other place,  witli  the  east  and  west  diilocuiions  through  the 
Ide  of  Wight,  oud  probably  also  with  the  east  and  west  up- 
raised, and  afterwards  denuded  country  of  the  Wealds  of 
Sussex*.     It  should  also  be  remarked,  that  tliv  accumulations 

*  Msny  Taulti  in  tlii-  Blackduwii  I  [illt  rsiigv  N.  and  S.,  oiitl  an-  thtit'fur* 
at  rif>hl  anglu  to  iht  Wi'vniuiitli  I'nulti,  rmin  wliii-h  thry  nrv  nnl  far  diaUnt. 
"nmi:  klio  hnvo  bcdii  prmliicrd  lince  ihr  drpotil  of  (he  chalk,  and  probablj 
aUo  uf  the  plulic  clay. 
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or  gravel  are  otlen  most  cnn<ii(lerabli:  on  die  eavtern  a;ul«s  of 
lh«  valleys,  in  the  vicinity  of  Siilraouth  and  Lyme. 

Let  us  now  proceed  to  cnnsidcr  to  what  extent  these  local 
fncts  may  be  more  or  less  general.  To  begin  with  Kngland. 
Lovrlnnd  valleys  oflwi  very  considerably  brooder  than  those 
before  notiord,  niid  tlicrt:fiire  more  IJivourable  to  the  .ttipposi- 
tton  of  moving  mftN*es  of  wiuer,  occur  very  {;ei)eriilly;  for 
the  jiurface  conipo&eil  ol'  lowlnnd  valleys  is  very  consiilcrably 
creater  than  that  exhibiting  mountain  valleys,  tliough  both 
have  been  modified  by  rivers  nnd  other  agents  now  )n  opera- 
tion. Over  tlie.<sc  valleys  foreign  matter,  not  detritus  derived 
from  the  wcatlieringof  the  rocks  hcnealh,  is  variously  dislri- 
bittcd.  It  may  unnietiines  he  pus&iblej  witb  tbc  aid  til  ingvfiu- 
iiy,  to  prwlitce  a  case  of  tmiisport  by  a  long  cnniinuunca  of 
such  natural  effects  as  are  now  seen,  but  In  other  situations 
such  explanations  seem  altogether  valueless  and  unphilosophi- 
cal.  In  like  manner  also  faults  covered  only  by  gravel  are 
common,  tlie  lines  of  limits  being  frequently  lines  of  valley. 
I  would  by  no  means  infer  that  all  faults,  only  covered  liy 
gravel,  have  been  contemporaneous ;  on  the  contrary,  it  scemi 
only  reasonable  to  conclude,  that  faults  or  fraciures  have  ac- 
coin)yanied  every  great  convulsion,  aiKl  that  as  these  have  been 
frec|uenl,  so  faults  may  also  have  been  frequent. 

Not  only  arc  gravels  brought  from  various  distances,  but 
even  huge  blocks,  the  transpoi-t  of  which  by  actual  causes  in- 
to their  pi'c^nt  situations  seems  physically  impossible.  Mr. 
Conyhcsrc  has  remarked  on  the  great  accumulation  of  trans- 
ported gravel  in  midland  England,  more  particularly  at  the 
foot  of  the  inferior  oolite  escarpment*  on  the  bonlers  of  Glou- 
ceslersliire,  Northamptonshire,  and  Warwiekshirp,  and  ob> 
serves  iliat  it  is  composed  of  such  various  materials  that  • 
nearly  complete  suite  of  English  geological  specimens  may 
there  be  obtained.  "  Portions  of  the  same  gravtl  have  been 
swept  onwards  through  transverse  valleys  affoiding  openings 
across  t)iv  chains  of  the  oolite  and  chalk  hills,  as  far  as  th« 
plains  Mirrounding  the  metropolis;  but  the  principal  muss  of 
diluvial  gravel  in  tliis  latter  tjuarter  is  derived  from  the  {Mirtial 
destruction  of  the  neighbouring  chalk  htlls,  consisting  of  flinta 
washed  out  from  thence,  and  subtiequenily  rounded  by  attri- 
tion "."  Mr.  Conybeare  also  notices  the  occurrence  of  great 
blocks  among  the  transported  rocks  of  Bngley  Woott,  Oxford- 
shire, as  also  the  presence  of  flints  on  tbc  summits  of  the  Bath 
Downs.  Prof.  Buckland  mentions  that  he  found,  among  tihe 
tmnspoTted  gravel  of  Durham,  twenty  varieties  of  slate  and 
greenstime,  which  do  not  occur,  in  place,  neaitr  than  il)e  lake 
district  of  Cumberland.     He  also  notices  a  large  block  of 

■  Conybvarc  nnd  rhillipi,  OiUlinc*  of  the  Croltigy  ef  England  nnd  H'al«(. 
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groiiilc  at  Darliiifirton,  coiripOKcd  of  the  Mtmc  granite  as  ilint 
of  Slinp,  iicnr  Pciiriih.  [llock.t  of  the  snme  uraiiile  occur  in 
the  viilJvv  of  Sinkvslcj,  Hiuf  in  the  bed  of  the  I'ees,  iieiir  Itiir- 
nanl  Ciutle.     Similar  hlocks  are  also  t'oiiiid  on  the  elevated 

Chin  of  iieil|Te field,  near  Dui-linm.     In  many  of  these  cases 
locks  are  mixed  with  rolled  pieces  of  various  kinds  of  green- 
stone and  porphyry,  probiibly  derived  from  Cumberlftn<l  *. 

Prof.  Scd}fv.ick  notiten  liirgc  transported  bonldcrs  on  parts 
(if  the  Dvrbyshiru  Cliiiin,  which  overhang  tlie  greiit  plain  of 
Chenhirc.  He  nho  renmrks  on  the  boulders  accompany iii^cr 
the  transported  detritu!>  at  the  base  of  the  Cumberland  moun- 
tains from  Sluinmoor  to  Solway  Firth,  the  plain  bordcrinji;  the,  J 
hilly  region  on  the  north  prc^ieniino;  boulders  utid  pebbles  that 
hare  been  traniiportcd  !icro»s  the  Firth  from  Dumfriesshire. 
In  tlio  transported  nibbiftb  cappiiif;  u  hill  near  Hayton  Cmtle, 
about  four  mile*  N.E.  of  Maryport,  there  are  larf^e  granitic 
boulders  re^vuihling  the  rocks  of  the  (Jrillel.  "Among  iht-tn 
was  one  spheroidal  mass,  tlie  greatest  diameter  of  which  was 
ten  feet  and  a  half,  and  tlie  part  which  appeared  above  the 
ground  was  more  than  four  feet  hish."  From  8t.  Bees  Head 
lo  the  southern  extremity  of  Cuinberlaiul,  the  coast  rqjion  is 
covered  by  transported  detritus,  among  which  are  boulders  of 

t^anilr,  porphyry,  and  grevntstonei  some  of  large  size.  In 
ow  Kunie«s  similar  phtrnomcnn  are  observable.  Prof.  Sedg- 
wick fnrlher  remarks,  tliat  lurge  blocks  derived  from  the  green- 
slate  district  are  found  on  tlie  granitic  hills  between  Boutlo  i 
and  Eskdale.  Millions  of  large  blocks  are  scattered  over  th« 
hills  on  the  N.W.  boundary  of  die  mountainous  region.  The 
syenitic  blocks  of  Carrock-fell  can  be  traced  "  through  the 
valleys  and  ovtr  the  hills  of  the  mid  region,  to  the  very  toot  of 
tlw  parent  rock."  Numerous  boulders  of  die  Cnrroek  syenite 
mA  Of)  the  side  of  High  Pike;  the  largest,  tenned  "The 
Gnhlen  Rock,"  l)eing  twenty-one  feet  long,  ten  feet  high,  and 
nine  feet  wide.  Rolled  masses  of  St.  John's  Vale  porpliyiy 
abouml  near  Penruddock,  aiid  descend  the  valleys  ihence  into 
the  Eamonl.  Rounded  boulders  of  Sbap  granite  sic  nume- 
rous on  the  calcareous  hills  south  of  Appleby;  some  being 
twelve  feet  in  illnmetcr.  Rounded  blocks,  apparendy  derived 
from  the  green-slate  al  ihe  lieiu!  of  Kentmere  and  i.ong  fjled- 
dale,  are  found  on  the  flat-topped  calcareous  hills  W.  of 
Kendal.     Prof.  Sedgwick  remarks  diat  the  blocks  of  Shap 

S anile,  which  cannot  he  confounded  with  other  rocks  in  the 
orlh  of  England,  arc  not  only  drifted  over  the  hills  near 
Appleby,  butliavc  been  scattered  over  the  plain  of  the  n<!ir 
red  sandstone ;  rolled  over  tliu  great  central  chain  of  Eiiglutid 

•  Buekluid,  Krliquiv  DIliiviAnv. 
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into  the  plniDRof  Yorkfliire;  imhi'ilcleil  in  the  transported  d«« 
tritus  oftlm  Tce>;  niiil  even  cni-ried  to  the  eastern  coast". 

By  compHrlng  the>e  .statements  witli  the  liule  ilUirict  first 
noticed,  we  find  llial  the  evidences  of  a  transporting  power  by 
water  are  Tar  greater  in  midland  and  northern  Engliind  than  in 
Devon  and  Dorset,  the  gravel  having  been  carried  far  greater 
dintanccs  nnd  huge  blocks  added  lo  the  trunNportcd  mass. 
How  far  these  gnivcis  may  be  con  tent  pti  run  cutis  ctin  oidy  be 
dctertniiicd  by  I'utiire  tiiid  exact  observation.  We  shall, 
iherefure,  merely  confine  ourselves  to  a  detail  of  facts,  which 
must  be  taken  into  account  in  »ll  generalizations  on  this  sub- 
ject. Between  the  Thames  and  the  Tweed,  pebbles  and  even 
blocks  of  rock  are  discovered,  of  such  a  mincrnlogicol  charac- 
ter, that  they  arc  coiisidcreil  iis  derived  from  Norway,  where 
similar  rocks  arc  knonn  to  exist.  Mr-  Phillips  states,  that 
the  nccumulntion,  nt  present  termed  diluvium,  in  Holderiicss, 
on  the  coast  of  ^'orkshire,  is  coni|H>sed  of  u  bii>e  of  clay,  con- 
tuinin^  IVjignieiiis  of  pre-existeiit  rocks,  varyinj;  in  roundncKi 
and  size.  "The  rocks  from  which  the  fragments  appear  to 
have  been  transported  arc  found,  some  in  Norway,  in  the 
Highlands  of  Scotland,  and  in  the  mountains  of  Cumberland; 
oUicrs,  in  the  north-western  und  western  pnrts  of  V'orkshirc; 
and  no  incuiui<leruhle  portion  appears  lo  have  come  from  the 
Kea-conttt  of  Durham,  und  the  neighbourhood  of  Whilby.  In 
proportion  to  the  distance  whicli  ihey  have  travelled,  is  the 
degree  of  rou»diie»  which  they  have  ucipiiredf." 

niiches  of  gravel  and  »and  ui'e  staled  to  occur  in  the  great 
mass  of  clay,  sometimes  amounting  to  considerable  accumula- 
tions. In  one  of  these,  at  Bran desbur ton,  the  remains  ol'  the 
fossil  elephant  were  detected. 

If,  quitting  England,  n-e  proceed  northwards  to  Scotland, 
there  arc  evidenccn  of  a  similar  force  having  acted  in  that 
country;  mid  Hir  .lamei-  Hall  even  emoidcrs  that  a  ru^h  over 
the  land  has  left  traces  of  iu  course  in  the  shajie  of  furrows, 
which  the  transported  mineral  substances,  moving  with  great 
velocity,  have  cut  in  the  solid  rocks  beneath,  l-rom  the  di- 
rection of  these  marks  Kir  James  Hall  infers  that  the  current 
had  a  western  course  in  the  vicinity  of  Edinburgh|.  Con- 
tinuing our  course  still  northwards,  the  evidence  ol  n  trmisport 
continues;  for  Dr.  Hibberl  found  fragments  of  rocks  at  Pupa 
Stour,  Shetland  Ixle.s,  which  nni^l  have  trnvelled  twelve  miles 
from  Hillswick  Nesn,  the  latter  bearing  from  the  former,  N. 
47°  E.  He  also  remarks  on  the  large  blocks  near  the  man- 
sion of  Lunna,  on  the  east  of  Shetland,  named  the  stones  of 

•  Spdjwiek,  Ann.  of  Phil.  1825. 

-(■  Phillips,  Illiuiirntiims  of  (be  (Jmlogv  of  Yorkshire. 
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$t«fis,  which  appear  to  have  been  rcmoveti  n  mile  or  more  by 
a  shock  from  llw  N.E.  TIic  same  author  mention*  many 
other iiitcrr&tii)^ circiitiistuiKtUi :  amtHifr othcrw,  ihut  at  Suulum 
Voe,  open  to  Ihe  Norlherii  Ocean,  there  are  boulders  about 
three  or  four  feet  high,  nvhicb  do  not  correspond  wiih  any 
known  rock  in  the  country,  and  were  probably  derived  from 
the  northward  *.  (t  is  also  probable,  from  La ndt's  notice, 
ctted  by  Dr.  Hibbcrt,  that  simiUir  pha;noiiieiin  arc  observable 
in  the  Feroc  Iidands. 

Tlie  probabilitr  iherefurf-,  u.<  fur  a«  the  above  fiiel.'i  seem  to 
warrant,  is,  that  tiia.'ises  of  water  have  proceeded  iVom  north 
to  souA  over  the  British  Isles,  movine  with  sufficient  velocity 
to  transport  fraf^ments  of  rock  from  Norway  to  the  Shettanil 
Isles  and  the  eastern  coa^t  ol'  Eti};Iund  ;  the  course  of  such 
masses  of  water  having  been  niuilificd  and  obstructed  among 
the  valleys,  hills,  and  mountains  which  they  encountered  ;  to 
that  varioiiN  minor  and  low  currents  having  been  produced) 
the  diitrihuiiun  of  detritus  has  been  in  various  directions. 

If  the  supposition  of  masses  of  waters  having  passed  over 
Britain  be  founded  on  probability,  the  evidences  ol  such  a  pas- 
sage or  passages  should  be  found  in  the  Tieighbouring  conti- 
nent of  Europe,  and  the  general  direction  ot  the  transported 
aubsUuiccs  should  be  the  sumc.  Now  this  is  precisely  wlmt 
we  do  find.  In  .Sweden  and  Russia  large  blocks  of  rock  oc- 
cur in  great  numbers,  and  no  doubt  can  be  entertained  that 
they  have  been  tran)i|>ortcd  xoulhwunl  from  tliti  niirili.  la 
Kwedei),  the  transported  materials  were  obticrved  by  M. 
DrongRJart  to  run  in  lines,  sometimes  inosculating,  but  hav- 
ing a  general  direction  north  and  south  \.  Similar  observations 
bad  been  previously  (1819)  made  by  Count  Rasoumovski  on 
the  Iransporlcd  blocks  of  Russia  and  Germany,  which,  having 
been  unknown  to  M.  Brongninri,  render  Ins  account  of  the 
Suietli>li  blocks  the  more  valuable.  Ck»unt  Haisoumov^ki  ob- 
serves, that,  where  many  hlocks  are  accumulated  they  ibrm  pa- 
rallel lineit,  will)  a  direction  from  N.K.  to  iJ.W.  He  utaiesithat 
the  erratic  blocks  are  very  numerous,  and  composed  of  Scan- 
dinavian rocks  between  St.  Petersburgh  and  Moscow ;  ami 
remarks,  that  in  some  places,  especiallv  in  Esthonia,  the  blocks 
appear  and  disappear  at  greater  or  less  intervals,  apparently 
owing  to  the  form  of  the  liitid  at  the  time  of  their  truntjwrt ; 
for  lliese  masses  are  discovered  where  escarpments  presented 
ibenuelvef,  while,  where  the  land  slo|>ed  away,  or  became 
more  or  less  hnrixontal,  tliey  disappear ;  tinis  seeming  to  show 
that  the  »teep  escarpments  caught  them  in  their  passage  on- 
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wnrdt-  Count  llnsuumovski  also  remarks  that  t)ic  Ijlncks  oc- 
cur cbumlAnily  0:1  ihc  livigliU,  nnd  but  rnrdy,  or  thinty  scat- 
tered, ov«T  the  lowlamU  ".  Prof.  I'uscli  olisrivi-is,  tlinl  llic 
erratic  blocks  from  the  Duna  In  the  NJcincn  iirc  cDiiipo.sud  of 
granite  resembling  thai  of  Wiborjf  in  FinliiiKi;  of  nncithcr 
granite,  with  Labrador  felspar  from  Ingria;  of  a  red  quarUose 
satidstooc  from  the  chores  of  Laku  Onega ;  and  of  a  tranMlton 
limcslonv  from  Estlioninatid  Insria.  In  Eastern  Prussia,  and 
in  that  pnrt  of  Poland  situated  between  the  Vistula  and  the 
Nicmcii,  the  granitic  blocks  are  iibundiint:  three  vnrictics  of 

franitf  are  the  nanie  as  lho»e  ttitnid  in  Finland,  itt  Abu  nnd 
loltiinfurs;  another  coar&e-grained  granite  imd  a  Aieniie  are 
aUofrom  the  north.  The  hornblende  blocks  of  the  same  coun- 
tries are  from  southern  and  central  Finland:  the  quailzoze 
blocks  arc  exactly  the  same  as  the  rocks  named  If/all  Sandslf in, 
between  Sweden  an<l  Norway ;  nnd  the  [wrphyry  blocks  are 
of  the  same  niiiieralogicnl  cliarncter  as  the  porphyries  of  EIP- 
dalcu  in  Sweden.  "  From  Wacsaw  to  the  n'e!>t,  townnls  Ka- 
li«ch  and  I'osen,  the  blocks  of  the  red  grimitc  of  Finlnix)  di- 
minish in  number,  but  those  canipoited  of  horid)lende  rocks 
and  gneiss  become  more  abundant,  as  Is  also  the  case  with 
ihose  of  porphyry.  Few  Finland  rocks  are  in  general  there 
found,  while  those  of  Sweden  arc  common  i*."  A  great  quait- 
tity  of  erratic  blocks  covers  the  plains  of  Upper  ^iilcsis,  oc- 
curring chieRy  on  elet-nted  land,  even  attaining  the  height  of 
1000  feel  above  the  level  of  the  sea.  The  blocks  reach  the 
foot  of  the  Cnr[)athian  mountains  between  Nicolai  and  Birdul- 
lan,  imd  penetrate,  in  masses,  lo  the  declivity  of  the  Monivo- 
Silesian  mountains.  Granite  blocks  of  extraordinary  mag- 
nitude occur  in  the  island  of  Grisiow,  near  Cainin.  The 
country  of  Oderberg  and  Licpe,  between  Lewenberg,  Dan- 
nenlierg,  Straussberg,  and  Bukow  abound  in  large  granite 
blocks.  The  rungesof  hilts  are  often  so  thickly  covered  with 
them  tliRt  cultivation  of  any  kind  is  impossible.  The  well- 
known  great  block  of  granite  (the  Mnrkgrnfcn stein)  from  tlw 
Kauen  niounloin.s  at  Fiimtenwald,  haic  been  cut  into  a  niagtii* 
Acent  basin  "22  feet  in  diameter,  lied  sandstones  are  so  com- 
mon in  some  tracts  between  Furstenwald  and  Trebus,  south 
of  Rerlin,  that  it  might  be  supposed  llie  red  sandstone  was  in 
place  in  the  vicinity.  Limestone  blocks,  with  Trilobitcs  and 
Orthoccratiles,  are  found  from  Mecklcnbcrg  and  Pomcratiia, 
through  the  Marches,  to  Sornu,  where  they  arc  in  such  abun- 
dance that  they  have  suppli»l  the  limvkilns  for  centuries  past. 
Tlie  linintonc  blocks  extend  o»  to  Miinstcrberg,  but  they  are 
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t  discovered  in  Saxony  and  Silesia.  The  quantity  of  flints 
evidently  derived  Irom  the  chalk,   which  arc  found   in   ihe 

'  Marches  between  the  Oder  and  the  Elbe,  and  beyond  the 
latter  river  to  llu-  S.  and  S.W.,  likvwiw  »how  ii  iioriliem  ori- 

igin,  for  in  lh<-  iKlittid  of  H  lif^ti  in  Driimnrk  ntitl  Scatiia,  thi^ru 
•re  the  reinuin^  of  very  cxlen.iivK  betli  of  cliulk  with  flinU. 
They  are  discovered  its  far  south  as  Leipzig,  and  westward  as 
Cir  as  the  S.C  border  of  the  Ilarz,  in  the  county  of  Mans- 

feid. 

Thu  norllwrn  bordei'  of  the  Vlar?.  op]HiNcs  a  grvat  obstacle 
to  the  advance  of  the  erratic  blocks  towunlN  the  ¥»tith,  yet 
they  <>ccur  ut  M>nie  poinu  in  the  valleys  between  the  Han:  and 
the  Thurin^cj'waJd;  they  are  found  in  die  deep  ravine  which 
b^ns  at  Tonna,  ami  exC«n(Is,  in  the  range  of  hills  running 
from  the  lisynich,  lo  the  village  of  BalUtodt.  Westward  of 
the  Harz,  as  far  as  the  Wescr,  the  base  of  the  hilly  country 
gcnvrslly  mark«  the  southern  limit  of  tlte  blocks.  In  motitof 
the  vallevs  expcciully  thoie  which  optn  towards  the  mirth, 
blocks  are  discovered  hifjh  up.  Thuii  ihev  advance  uuo  the 
Innerstethal  and  its  adjacci.I  valleys.  They  spread  in  the 
Leinethal  to  beyond  Wiqiensiein,  through  the  narrow  defile 
ai  Brunkensen  to  the  Rcuberg.  They  may  be  traced  in  tlie 
Talley  of  tlic  Wcser  to  Holzminden,  and  on  the  right  to  Cop- 
peubriigffe.  A  large  collection  of  erratic  blocks  Ties  close  to 
the  Porta  Wcstphanca,  1 50  leet  above  the  level  of  the  Wcser. 
Thry  rest  singly  in  the  country  of  Horn  ut  Schwalcnberg,  and 
arc  more  frei|ut;iit,  but  Kuiuller,  near  I'ynnont.  Tlie  valleys  ' 
of  the  Werra  and  die  liega  iire  particularly  remarkable,  for 
tlie  blocks  become  gradually  more  numerous  in  the  upper 
narrow  parts  of  these  valleys,  at  Oetmold  and  K.  of  Lemgo. 
At  Loge,  on  the  north-western  projection  of  the  chain  of  hills 
between  the  two  valleys,  where  the  plain  of  Raven » berg  inds, 
re»t*  a  block  of  granite  (nnmed  the  Johannissteiti)  2+  iiol  in 
diameter,  wiih  four  wimller  portions  that  have  been  broken 
ofT,  lying  around  it.  On  the  inner  slope,  near  Raveri'^berg, 
ibeir  number  is  very  great :  on  the  Sieker,  near  Hieletcid,  they 
are  not  much  inferior  m  size. 

Erratic  blocks  occur  in  the  long  valleys  of  the  Teutoburger. 
wald,  luiving  been  enabled  to  pas;  over  the  mountain  ridges. 
On  tile  declivities  of  the  valleys  of  tlic  Werra  und  llega,  the 
blocks  olMcrve  a  defined  upper  limit,  which  ihcy  do  not  patis. 
In  the  great  hosii),  in  the  centre  of  which  stands  Miinster, 
between  the  Teutoburgerwald  and  the  Khenish-Westphalian 
sUte  mountains,  erratic  blocks  are  not  found,  but  ihey  occur 
again,  forming  a  strictly  defined  south  border,  to  the  south- 
ward of  I'aderborn,  where  the  land  agnin  rijics  on  the  norihern 
frontier  of  tli«  Weslphaliau  sintc  mountains.     At  Alfchi  and 
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Tttior?,  9.  ofSalzfaotten,  tliey  nro  innutnerablc,  but  towards 
the  west  they  rspidly  dccrcnsc  In  Dumber.  At  Unnx  and 
Dortmund  none  arc  known,  nndbiit  few  in  tbcnciphbcmrfiood 
of  Knchum,  tictwcrtii  Km.iccke  und  Ruhr.  Q tin rlzl fern lu  por* 
phyries  predominate;  next  to  lliei.e  follow  coarie-jjraiiied 
grcensioiies ;  the  Bmnller  purtion  consisting  of  granite  and 
gneiM.  Near  Ais-la-Chapelle  and  in  Belj-ium,  ibc  blocks  do 
not  reaeh  the  base  of  the  hizh  lands,  and  they  remain  in  tJie 
levels  of  Holland'.  Thcrdbrc  proceeding  south,  the  course 
of  the  wntei>  seems  to  have  continued  in  thnt  direclion  orcr 
tlie  low  di.tirivix  nf  Oerintiny,  to  the  Netherlands,  dcpo^iiinv 
huge  blocks  in  iheir  passoj^e ;  the>e  bloeks  pt^tved  by  their 
mineralof^ical  coniposiiion  to  Iiaie  been  <lerived  from  roeks 
known  loexisl  in  the  iiortlicrn  regions.  " 

Such  a  movement  as  this  over  part  of  Europe  would,  if  tlld 
supposition  of  a  innw  of  waters  were  correct,  Iw  obwr^-ed  in 
other  northern  regions,  for  the  watent  thrown  into  ngrilfltion 
would  cau:«e  waves  aruimd  the  centre  of  disturbance.  In  Ame^ 
ricH,  therefore,  wc  should  expect  to  find  marks  of  aticb  a  de- 
luge, the  evidences  poiniiiig  loa  northern  origiiif.  Now  in 
the  northern  rejt rou«  of  that  country  wc  do  find  marks  of  an 
aqueous  torrent  bejiring  blocks  and  other  detritus  before  iti 
the  Itnis  of  their  trnnsjjort  pointing  northward,  accord t nf^  UJ 
Dr.  Hi"shy,  mid  reminding  us  of  the  same  ap|K-nriinoes  ob^ 
served  in  Swc<ien  und  Gcrmnnv.  Tht' quantity  of  trnnnportfd 
mutter  cuvering  riiriniix  large  tracts  in  North  Amcrien  itvemn 
finite  equal  lo  that  xnittered  over  Northern  Kurojie:  and  as 
they  boih  point  one  way,  we  can  scarcely  refuse  to  admit  that 
the  course  of  the  disiurbnnce  or  disturbances  was  to»'ar(ht  the 
north,  the  undulations  of  the  waters  having  been  caused  by 
some  violent  agitation,  perhaps  beneath  the  sea  in  those  n^ 
gions,  for  it  is  hy  no  means  necessary  that  it  should  be  nboy^ 
ita  level.  ' 

A  convulsion  or  convulsions  of  this  magnitude,  reasoning 
from  the  analogy  of  those  minor  agitations  which  we  tenrt 
varthcjuakcs,  would  be  tell  over  a  considerable  portion  of  the 
globe,  and  the  waters  over  a  large  surface  would  be  thrown 
into  agitation.  A  part  of  the  enrth  would  be  greatly  disturb<^l,* 
and  wc  should  expect  fractures  and  litnlts  produced  in  ytfnik 
where  the  convulsion  wax  niovt  felt,  as  Mniilar  minor  efie€l!> 
tm  produccil  at  prei^cnt  from  the  exertion  of  a  less  inteiise 
force. 

Ice  would  seem  to  afford  a  possible  explanation  of  (Ite  trans- 
port of  many  masses;  for  the  glaciers  which  descend  the  vol- 
1^  of  bigli  iiortbern  regions  are,  like  those  of  the   AI|m, 
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diar^ed  with  blocks  and  smaller  rock  friij^enU,  nhicb  have 
fallen  from  the  heiglib.     Waters  rushinj;  up  or  down  such 
Tallc}*s  would  Uoal  cMtflhc  glaciers,  owre  imriiculnrly  as  north- 
ern njivi^iiors  hav-c  shown  that  they  projt-ct  iiilo  ihv  sea.     It 
is  cunkidvrvd  that  ihv  huge  maxicii  of  kc  known  n»  iccbcrgx, 
are  the  projecting  portions  of  tiic^u  liorml  gliicicru,  which  liuv- 
■  in^  bteti  >l('iiiclii.-t]  iVoin  tlic  parent  mass,  are  home  into  more 
i-lcmperBit;  clinio,  in  some  caHeii  iransiioning  blocks  and  smidler 
.frDgments  of  rock.     This  debris  wdl,  as  Mr.  Lycll  has  ot>- 
•erred,  be  deposited  at  the  bottom  of  the  «eas  over  which  tJiey 
pass;  and  ihcroforc,  if  such  bottoms  were  rained  so  as  to  be- 
eome  dry  land,  blocks  might  he  <ii-scovcrcd  Mratlcreil  over  vn- 
rioDs  IcvcIk  ofthul  land,  presenting np|iearaiices  lliot  niisl'thc 
Imtstuken  Ibr  the  action  of  diluvial  curi'eRts.     If  (he  ptcNcnt 
ilinents  bore  evident  murki  of  long  submergence  beneath  an 
[occuD  immediately  previous  to  their  present  appearance,  and 
^»f  iJtc  blocks  were  merely  scattered  here  and  there,  lliis  ex- 
planation would  by  no  means  be  without  its  weight :  but  there 
too  uuiny  circumstances  tending  to  other  conclusions  to 
llender  it  probable.      The  vupponilioti  of  iiiilvk>  of  ice,  covered 
[by  blocks  and  Miiullcr  rock  fiiigmenl.t,  bottic  .Nontliwarik  with 
Violence,  thuuf;h  il  may  itccount  for  some  uppeui'unce>,  does 
not,  it  must  he  confessed,  seem  applicable  to  all,  more  parti- 
cularly where  blocks  can  be  traced  to  their  sources  at  comna- 
ntivcly  sniall  distances.     Supposing  a  wave,  or  waves,  dis- 
diiirged  over  Europt?  and  Amcrim  from  the  northwards  many 
pWiioniena  would  dc|icnd  on  the  lime  of  year  itt  which  the 
catastrophe,  or  cam  strophes   took  place;  tor  if  in  the  winter, 
waters  rushing  from  thai  quarter  would  traospurC  a,  greater 
quantity  of  ice,  and  many  superficial  blocks  and  gravels,  bound 
by  ice  together,  might  be  toin  up  and  carried  considerable 
distancea,  from  the  possible  small  specific  gravity  of  the  mass ; 
for  even  in  the  ca^e  of  rivers,  it  has  been  found  that  large 
tnasscsof  rocks  have  occasionally  been  transported  from  places 
when  encitM-d  in  ice  ami  acted  on  by  the  slrvinn.      hi  .Snedcn 
md  Russia  it  is  more  than  probable  ihut  many  blocks  would  be 
thus  encased  during  winter,  and  therctbre  a  flood  of  waters 
passiug  over  tliem  would  cause  them  to  rise,  to  float,  and  to 
DC  borne  onwanls,  untU  the  ice  melting,  the  blocks  would 
sink  ami  be  6naHy  brought  to  rest. 

L'|wn  the  hypothesis  of  a  convulsion,  or  convulsions,  in  tfae 
Mdnti,  the  efli:cts  would  become  less  as  we  receded  from  the 
centre  of  disturbance,  iind,  finally,  all  traces  of  tlteui  would  be 
loat. 

We  now  arrive  at  another  question, — how  far  the  distribu- 
tion of  blocks  from  the  Alps  may  Itavc  been  contemporaneous 
with  the  supposed  transport  of  erratic  frngmenufrom  Scandi- 
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nnviK?  Toanswer  ihU  queittioii,  without  aiore  tlirect  infor- 
maiioii  tliaii  we  possess,  woulil  be  dithcult ;  and  we  sitould  be 
particuUrlf  cautious  in  appt^ins  preconceived  theories  before 
we  h«ve  the  requUite  dala.  Alt  that  we  can  ssfely  rvmark  ou 
this  subject  seems  to  be,  ihnt  the  bloclu  in  botli  coses  nppmr 
to  a  certain  extent  superficial  itnd  iincuvured  by  deposits  which 
would  iifii)nl  us  intiirninlioii  rcspeciiri;;  lliwr  difTcrcnce  uf  Hge; 
and  ihiil  it  ix  ponsiblu  n  greikt  elcvitiion  of  the  Ai]M,  and  di»- 
Irlbutioii  of  blocks  on  Uith  side^  of  the  chain,  inay  have  been 
conteniporuDeoua,  or  nearly  so,  with  a  convul^ou  in  the 
North.  ,    ,  .  ,  ,,  -.lUr,, 

An  immense  quantilj*  of  debris  has,  at  a  comparstivdy  »»• 
cent  epoch,  been  driven  from  die  centrnl  cliiiin  oftitc  k\\» 
outwaixU;  the  emiKctjuence,  ncnirdin)^  to  M.  Klie  de  Hcau* 
nioiit,  of  n  great  elevation  in  those  mountuins,  exiendint;  fiuai 
the  Viilais  to  Austria.  MM.  Von  Uuch,  1)g  Luc,  I'^her, 
and  Kliede  BeaiinuinC,  have  presenled  us  with  a  detail  of  nu- 
merous and  well  observed  facts,  which  all  tend  to  one  oonclu- 
sion;  namely,  that  the  preal  valleys  existed  previously  to  th« 
catastrophe  whldi  lore  blocks  unil  other  fragincnt*  from  the 
Alps  and  »ciilterud  theiu  on  either  side  of  tbctcluiin.  M.  IClie 
de  nctiiiinoiit  observeji*  that  the  valleys  of  Ihe  Durance,  of 
the  Urac,  of  la  lloninnche,  of  the  Arc,  and  of  the  Isere,  pre^ 
sent  llie  same  appearances  as  those  of  the  Arve,  the  Rhone, 
th«  Aar,  the  Keuss,  the  Limmat,  the  Hhine^  nod  ibe  valleys 
which  descend  into  the  plains  of  Oavarin,  noiiccd  by  dificreot 
geoli^ists.  Ou  the  Italian  side  of  the  chain,  nppearaoces  arc 
also  similar,  and  no  doubt  cnti  exist  that  the  blocks  and  de- 
bris have  passed  down  ihe  re-s|>i«:tivc  vulleys,  wl»cre  ihvy  have 
left  unequirocnl  mark*  of  llieir  truiutit.  M.  Klie  de  HtwninOQt 
liux  presented  u.t  with  very  detailed  accounts  of  iliesu  appear- 
ances in  the  valleys  oflhe  Durance  of  the  Drac,  and  olners, 
H  where  they  arc  precisely  what  would  have  bei.'n  expected  from 
^H  the  passage  oH  a  rock-cliarged  mass  of  waters  down  tba  r»- 
^^  .Spectivc  clianncls,  the  t.-irgiMt  friigments  bavins  boon  tras^ 

^^  ,  |>urted  die  xliorcesi  di>Uince»,  living  nwsl  angular,  while  ttie 
^H  gnudler  and  moht  roumlcd  have  been  curried  the  fnrtlictt. 
^^  Thus,  in  tlie  valley  of  the  Durance,  ilie  trjuisported  sub>tance» 
■  ,  1)econie  nwre  angular  and  of  greater  volume,  ait  we  proceed 

^^  from  the  great  mass  of  pebbles,  called  the  Crau,  tothemouD- 
^^J^  tains  beyond  Gap,  whence  the  debris,  judging  from  its  mine- 
^^^^^ralogical  characters,  have  veiy  clearly  been  derived.  Similar 
^^^^Kj)ha-nomcna  will  be  ubservcil  up  the  valley  of  the  X)raC|  whicli 
^^^^Hproeceds  by  aitotlicr course  to  llie  neighbourhood  of  llieHune 
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mounuiint,  the  two  Kreomii  of  tlebrit  not  mfngliog  uotfl  they 
join  in  ilie  Cron*.  '"' 

Prom  my  a*a  ohjen-Ations,  I  can  fully  confirm  ihe  remnrks 
of  various  aiilhors  reijiecting  the  sitimtioni  ol'ilie  Aliiiiie  blocks, 
and  their  probable  derivation  from  the  icspectire  valleys,  vrhich 
(hey,  a%  it  were,  ajipcar  to  fiiw.     But  I  have  nowhere  ob- 
served such  strikinf;  iiias^es  of  crriitic  blocks  as  ihosc  which 
occur  in  ihe  vicinity  nf  the  lakes  of  Uomo  and  Lecco.     They 
are  particularly  r«marknl>leon  the  northern  lace  of  ihe  Munte 
San  Primo,  a  lofty  inounlain  rid^  presenting  one  of  its  side) 
to  the  more  open  and  northern  part  of  the  lake  of  Como,  where 
the  latter  stretches  towards  the  high  Aljw;  thus  prcsetUiog  a 
bold  front  to  any  shuck  wliieli  should  come  from  the  north« 
leavin;;  open  piusa^vs  to  the  right  and  left  of  it,  one  down  tho 
loutliern  p«n  of  the  lake  of  Como,  the  other  down  that  of 
Lecco^     Not  only  in  front,  facing  the  high  Alps,   but  aUo 
round  the  flunks  ami  shoulders  of  this  mountain,  and  even  be- 
hind it,  where  the  eddy-current  would  have  transported  tl>ent, 
blocks  o(  granite,  gnei-«,  miea-slatc,  and  others  from  the  cen- 
tral chain,  of  various  sizes,  an<l  ol\en  accompanied  by  smaller 
fragments  and  grawl,  are  KCen  lit  hundreds,  nay  thousand*, 
scattered  over  Uie  dolomite,  limestone,  and  sliitc  of  the  moun- 
tain, and  nearly  filling  up  a  previously  existing  valley  which 
faced  the  north,  the  direction  whence  the  rock-churm^d  fluid 
(ieucnded.     Proceeding  down  ttie  ude  valleys,  partly  occu- 
pied by  the  lower  lake  of  Como,  and  the  lake  of  Lecco,  we 
find  the  evidences  of  such  a  current  in  the  presence  of  blocks 
occurring,  as  they  should  do,  where  direct  obstacle*  were  ojv 
posed  to  lis  course,  or  in  situationf  where  eddies  would  be  pro- 
duced behind  the  shoulders  of  the  iiioumain.«.     Oie  very  re- 
markable in<^tniire  of  auch  occurrence  is  behind,  or  on  th« 
SOuIIktii  »i'.le  of,  die  Monle  San  Maurizio,    above  tlie  town  of 
Cofiio;  wtiere  nuuii^rons  blocks  are  accumulated  on  ihe  steep 
flank  of  the  mountain,  precisely  where  a  body  of  water,  ruih- 
ing  down  cite  great  valley,  wottid  produce  an  eddy  at  its  dis- 
charge into  the  open  plains  of  Itnlyf.     The  blocks,  though  tM 
doubt  many  have  descef^dcd  from  their  fint  positions  in  cod- 
seqiief>ce  of  the  long-continued  action  i>f  attnosphi-Hc  agents, 
occupy  an  elevated  line,  as  also  on  other  but  lower  liei^)it!i  in 
the  Ticinity,  which  opposed  more  direct  obstacles  in  ine  d^ 
bacle  :  seeming  to  show  thnt  the  blocks  occurred  near  the  sur- 
fiee  of  the  fluid  mnss,  and  were  whirled  by  the  eddy,  at  nearly 
tlie  same  level,  against  the  steefi  sides  of  this  calcareous  ntouo- 

■  Piie  in  BriuininnL  Itcclicrv'lim  lur  Ici  VLij.  An  Globr. 
f  for  illiuttmtioiii  of  lh«c  jjipcarancct,  toe  Stctioos  uil  Vitwi  QlviUa- 
Iftc  of  Owolopoal  PlMnioincnaj  pkm  .11,  33. 
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-^'    Krratit  Blocks  and  Gravel.   •*  ^ 


Mm,  w  well  •!!  thrown  a^atnst  the  more  diiwt  obsucle  oT* 

ranfft!  of  conglomerate  hills.' M  ''  ■' ' i|  'pi'i  n^ 

'flic  following  is  n  section  of  the  Mont*  Sm  PrimOj  abti 
biting  the  manner  in  which  tbe  erratic  block*  rest  on  iu  enr- 
fiice. 

Fig.  50. 
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P, 


P,  Monte  San  Primo:  B,  WiilT  point  ot"  Bellnegio  rising 
out  of  the  lake  of  Cumo  C:  a  a  a  a,  blocks  of  granite,  gneiss, 
tic.  sciittcred  over  the  surface  of  the  limestone  rocks ///J^ 
And  the  dolomite  d  d  d.  V,  Ihe  Commune  di  Villn,  where  a 
previouslj  existing  dcpressioa  or  valley  is  neiirly  filled  with 
Irunsporteil  ninttcr.  E,  Uie  Alpi  di  Pnivoltii,  on  llie  northern 
sideorwliicii  is  (lie  lari^c  crnnilc  block  figured  beneuth,  re- 
markable not  so  much  for  itx  «i7e  as  fur  its  angular  character. 

Fig.  SI. 


'-'The  accumulation  of  erratic  blocks  of  the  Alps  in  gronni 
bfifi  been  psrticulnrly  remarked  by  M.  de  Luc  (nephew),  itim 
has  very  carefully  examined  iliem  round  the  lake  of  Genera 
and  neighbouring  country*.  The  levels  which  the  blocks 
keep  on  the  Jura  and  other  places  have  been  ollrn  ob*crvwl 
by  various  authors.  Such  ii  cimimon  mode  of  occurrence  mint, 
wc  should  suppose,  have  some  common  cau^c,  and  can  scarcely 
be  accidental. 

Solutious  of  the  problem  of  erratic  blocks  fuem  not  very 
pmciicubie  at  present,  and  our  attempts  at  general  vxplnnn- 
tions  can  be  considered  little  else  than  conjeei«re%  llint  may 
appeur  more  or  less  probable.  The  student,  therefore,  should 
be  careful  not  to  consitlcr  such  explanations  as  well  ascertained 
truths,  but  merely  ks  hypotheses,  which  future  and  extensive 
obserratioos  may,  or  may  not,  prove  to  be  correct- 

It  has  been  above  remarked,  that  the  .\lpiiie  erratic  blocks 

•  D*Uc,  Mfn.  da  U  Sdc  d*  Phfi.  otdlliit.  Km.  da^fo^rtv  vol.itt. 


Orgaau  RonAim  in  lAe  Gravtl,  ^e. 
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freauonlly  occur  in  groups.  1'o  present  s  general  explBnatitui 
of  tin's  phienotiicnon  would,  nt  piTsCRt,  be  somewhat  difficult; 
bat  it  ID*}-  be  ukcd,  as  a  mere  conjecture,  wlielher  niasiies  of 
floating  ic*'.  cliiir^d  tvUli  blocks  uitd  utiter  detritus,  rutiiinfj 
down  uie  };rcai  vjilltja  into  ibe  more  o)iei)  country  of  lower 
Svriizcrland,  migbi  not  be  whirled  about  \>y  the  eddies,  and 
the  icy  masses  be  destroyed  by  collision  against  each  olher,  so 
that  groups  of  blocks  would  nt'tcrwartls  be  found  beneath  (be 
places  where  tbe  wbirl)iooU  hud  cxislcd.  Masses  of  ice, 
charged  with  blocks  and  iwnt  up  for  the  moment  within  such 
basin<i  as  might  be  formed  between  the  AI[>-<  uiid  Jura,  might 
also  be  carried  at  certain  levels  against  itie  ludes  of  llie  oppo- 
sing mountains,  such  as  the  Jurn,  and  be  there  depo&iteJ  io 
groupsiuid  in  linei«of  level. 

Such  passngcs  of  bodies  of  water  over  land,  ns  have  boca 
above  noticed,  whctltcr  cuntcmporaneoug  or  not,  could  scarcdy 
have  failed  to  destroy  the  larger  portion  of  tlii:  animals  pre- 
viously existing  on  that  land.  At  the  time  when  ibe  remaioc 
of  extinct  elephants,  mastodons,  and  rhinoceroses,  were  con- 
sidered to  characterize  one  set  of  gravels  or  transported  mat- 
ter, it  wn$  naturni  to  conclude  tlinl  all  such  debris  were  con- 
tempo  nmcous :  but  as  time  animals  are  row  found  to  linvc 
existed  earlier,  if  not  also  later,  tlian  was  imagined,  this  sup- 
posed guide  lina  failed  m :  and  we  gain  no  very  dcllniti;  ideas 
relative  to  the  age  of  the  tranxport«d  matter  in  which  they  may 
occur,  further  tlinn  that  they  probobly  come  within  \i  certain 
range  of  the  more  recent  geological  deposits. 

The  following  is  a  list  oTthosc  ntiimals  which  are  commonly 
enumerated  as  tbuo<l  in  deposits  refi^iribtc  to  the  groop  un- 
der coiisidvrattoti  and  whidi,  whether  exactly  contetnpon- 
oeous  or  not,  are  tbiiiid  in  superficial  gravclR,  sands,  mmI 
chiyt*.  ,,D 

(..ElqiluH  piiiiieciiiin,  Biunuitbarh.  Sollered  over  varioui  psrli  cJ  Kn* 
tope  Very  coimnDii  in  tli«  uorllmiD  {mmtU  of  Atio.  nbcie  tho  ivorjr 
oTllie  loidl  tiulti  at  ilnfiriii;!',  i*  nu  fnr  iminjurnl  us  tu  be  uacd  for 
ucnameiilDl  piirjiuK-t.  Fiuiiid  alio  en  the  nuitlirm  ciiKlt  of  thfl 
AiiMriCftn  ountinnx.  linked  Sul«a  of  North  Amerie*-  Mcxtno, 
Qiiiic),  lltimimliit.  (IligUcul  (rauB|>uTttdKniTi!l  ncu  Lyonn  ijtaiin.ji 

1.  MiuLoduii  niuiiiiiis,  C'sP.     Nurlh  Aiiivrioa.     \'iiriuua  .tutliurt  f. 


J 


■  Ibt  atudrDt  iliautil  he  ctrtAil,  (C  li*  be  lo  foruinat?  a*  (n  ditcaw  any 
of  iWm  tmiiAiiH,  lu  rmisrk,  whviliv'r  tliay  oc-iit  in  (tilhtiiit  t^vll|rlll1)'  lamed 
from  a  dt'luncr,  ur  in  ibitc  grtiU  mini  of  wculltcTcd  frn^iiiviibi  ithiuli  v&oB 
coven  btlli  and  vnlliys  *a<l  vhieh  wcam,  piincipotly  duclu  Uic  o^tiiui  of^ba 
atiiiutplii^rr  upon  tliFiiu  -      '"     "'         ' 

t  '1  tiv  nlutivv  »gr  of  tlw  driiotit,  in  whirb  thf  rrinniiln  of  ihe  Matledon 
mtiiam  un  GmiuI.  eannot  Iw  coniidcre^  u  nery  utilfncMrity  uccrtBini!d. 
SoMir  jculognii,  incltcit,  stiupccl  tiial  tboi  uijinal*  hav*  dit*pp*&iBd  awn 
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2.  Muiodm  angiutiiUiui^  Cmf.     Sanom;  Italy;  France,  Cap.     Dun- 

■ladl.  Simmering.     Auilria.  Stul*.     Peru;  Coluintiiii,  MmnbeUiL 

3.  Andiiitn,  Cav.  CofdtIlef«»;  Santa  Ff  dc  BvfpiU.    l/eaiMttl. 

4.  ~  Hiimbnlitiii,  Cur.     South  Atnin^cn.  //unfrafift. 

5.  miniiitu,  Cue.    Eurape,  AL  ISrong. 
d.  ■  lupiroidci.  Cup.     Europe,  .^f.  Brosg-. 

1.  llipp(i]>'>lniiRie   iiiajui,  L'ur.      WaLloii  in   £«rx;    Oxferd;    Dimlflrajk. 

buekl.     Biivariji,  UoU.     llaly ;  Ff»iict?,  t'lic 

2.  miTianx,  Cud.     I.nndraof  Itonnlitatix.  Cur. 

I.   KhinoctTOi  tlcWhinut,  Cmi.     Very  cominnn  in  Euttipc. 
3i  ■        lirplothimij,  Cuo.     Coni.nion  in  Europe. 

3. iiiuitiiUB,  Cuv.     Gttriimu}'  \  Av|wltlicim-  -H-  Brvng, 

4. minulux,  Ciii'.     Moinsoc.  At.  tSroag,     Magdeburg.  IhB. 

Eliumotlieriiini.     Siberia,  Fhclier. 
1,  Tapirus  gigantcux,  Cuv.     Ailan;   ^'icnn«  in  Dnuphinf;  Cherilly:  and 
utUi*r  natta  of  Fnucu.  Ciii'.      FucLli,  Bavaria ;    i'thltbetg,  Atiiliia. 

1.  CtTVU*  gtganlcui,   Jilum.     Iiirlaiid  i    Silcala;    Banlt   of  tbc   Bhine; 
Sevrnn,  near  Pnrin. 

3> Ainrricninn.  Harlan.     Big  Bone  Liek.  Kenlucky. 

Carvw.     St^vi;rul  ilifl^irrvnt  KpprlFD,   cuuiuiun  in  «-iiriouii  piirla  Of  EuTOpa^ 
1.  But  hnmliilVons  llarlaii.     Rig  Bono  Lit li,  Kmluckv, 

2. -tIrxiL     Eicb>cbfilu  Bay,  North  Anisrica,  BueiL 

Boi.  Remuini  of,  caniinon. 

Annjcli  (fr)e*il),  Cuu.     Siberia,  Ocrmany,  Italy,  ftc. 
I.  Trogontherliini  Ciivieri,  Fitchtr.      Sea  eoaat  ii«ar  Ta^nroek,    ScA  af 

Awf,  t'ucher. 
I.  Mcgaloiiyi  Inqucntua,  Harlan.     Big  Bone  Lick,  Kentiick}-,  Jfarlam*. 
Mp(;iitlitirJuni.  Cup.     Biiciiuii  A>f«;  Limn. 
Hyu>na  (foBnII],  Cuii.     Lawford,  nearKugbvi  Ifcnhni;  and  Oalerodc; 

CanHliull,  nearSlut^ri^  Eichitailt,  in  flavam.  BaM. 
Urfua.     Krpnia-MiliiKIct,  Higher  AuKtria,  Hiiril. 
Eqiiiia.    Common  in  niatiy  plaofi  in  F.urupc.  Big  Bona  Lick,  Kontuckj* 

Ewhioholtx  Bay.  i'- 
.   ■  ■    ■.  I.I'    rr^l.t 


Tvcvntly  than  in  cummuiily  mppOH-d.  Artioog  iiime  of  Ibeta  rtniidni  dl»- 
Covvrtu  ai  Willi*,  Virginia,  inrcr  waa  fi>nn<l  a  niatu  at  aninll  branchca  and 
IcaTo,  nmotiH  which  il  vat  eoniidcrcd  ihal  ihrro  wm  a  ipccic*  of  reed  idll 
common  in  v  irj;iniB.  The  irbolc  approri'd  rnvt'loped  in  n  kind  of  >Bck,  nm- 
tidrrcdlo  butheKtuuiarh  uflheunmal. — (Ciiviar,  Om.  Fonx.  t.  i.  u.  'ilO.) 

According  to  Mr.  C-nnprr,  Ih"  fiinilHrnciital  rock  of  thn  volley  and  coiintiy 
round  the  ctrlebrated  Big  Bone  l.ick,  ia  .1  timeiitniie.  Al  the  Lick  thi-  valloy 
b  tilled  up  by  Tanaua  unconiolidoted  beds,  f^encrnlly  about  tbirty  feel  deep. 
The  uppn'  bed  it  a  light  yellow  tiny,  pruiliii^t'd  by  llic  toil  wailied  away  frMii 
ttin  higncT  gnmnda  %  ibv  rainu.  litis  contiiin*  <hp  huDo*  n(  bolTaloaa  atid 
Mhtrrccent  nnimiila.  Brnrnlh  (ht*  h  anolhar  hv<\  of  a  itilTiirant  chnnielur, 
hdofl  mote  oTDVelly.  and  darker  coloured,  ll  cnnlaiiii  the  rcninina  of  rerdf 
planta,  imalicr  Ibon  the  ubiiinlaiil  KentUclLy  catic,  freib-wiiler  jbelU,  and 
Ihe  rpmaiiiii  of  the  muatcidon.  clepbunt.  &c.  Mr.  Cooper  rfmnrlii  ibe  btokm 
diHtaeUr  of  nvvn  (liv  amullpat  boiif  found  ia  thia  iH'd,  and  cuuwdna  tkat 
IhiaefTi-cl  mn»t  havn  bconprodurml  by  fiolonl  action. — (FcallicrMorihaugh'* 
AmeTicui  Journal,  vol.  i.) 

•  Dr.  Harlan  de«ciibea  the  bonci  of  the  lame  (petiea  aa  hai-ing  been 

found  VII  the  tarfaee  of  White  Cave,  Kriituokv.     U'ltli  llieie  W(-r«  rvcvived 

Ltwnot  of  Iha  Bot,  Crrmt,  and  Vrtm,  a>  nhi>  liiu  nit^tacaipHJ  bone  of  Ihalia- 

Isian  Rpecina.     The  ramaini  uf  tho  Baar  alone  appeared  of  eqiia]  anttqidtj 

•9itk  tt>t  iVf$a^ft.    Harlan,  Jotir.  Am.  Nat.&oe.  1831.    tbo  kbuiii  of 


frozen  EiephaiU  and  RAittoeam  ofSibaia.  199  ' 

"Wt  cwnrn  quit  ihe  jnbject  of  Uie  liiTfte  miimimiii*  wrtortiBed  ■■ 

IjD  auperiiciat  gmvcl,  sands,  and  clafu,  witliout  mlverling  to. 

tbe  eiqtlinnt  tbund  encased  in  ice  near  ibe  embouchure  of  the 

river  Lena  in  Siberia.     Il  iiad  been  preserved  entire,  having 

undergone  no  decomposition  since  death ;  on  the  contrary, 

when  detached  from  the  icc,  it  nflbrclecl  food  to  vflrioue  nni- 

mnis  nnd  parls  of  its  idcin  and  linir  were  collected,  and  arc 

now  iirc»ervcd  with  its  vkclvtuti  tn  tii«  Mtixeuiii  at  Sl  Peters- 

burgh.     Mr.  AdRinft,  to  whom  the  scientific  public  ore  in* 

Ldebteit  for  ttic  preiieri'filioii  of  uhat  remained  of  the  animal, 

land  for  the  nccotniiofitsorijiinai  discovery,  relates  ihat  Schu- 

inachof,  n  Tuiigiisian  chief  and  ownerof  die|>enin!iu!aof  Tam- 

l-Wt,  where  the  elephnnt  was  discovered,  first  observed  a  »hape- 

lless  mnss  nmong  the  icc  in  1799:  but  tt  whk  noi  until  IbOi 

|t])»t  ihi^t  mii<ix  fell  on  lliu  smid,  and  dixcluned  iho  ice-nrc^rvcd 

idephaiit,  whoM  lu»ks  werv  cut  off  and  Kold  by  the  Tungusian 

cbwf.     Two  yeiirs  aftt-m-Brtls  Mr.  Adams  visited  the  sjiot, 

and  collected  the  remains  as  nhove  stated.     According  to  this 

obscTTer,  the  esciirpmcnt  of  ice  in  which  the  elephant  Iiad 

been  preserved,    extended  two  miles,  and  roso  pcrpcndicu- 

kkrl^  nbntit  200  or  8£0  fed.      On  this  ice,  wbtcli  is  described 

\n  pure  and  clear,  there  wnt  n  Uver  uf  friable  earth  and  moMi, 

[about  fuorteen  iitclie^  thick". 

M.  Cuvier  ineniion^  tluit  in  1805  M.  Tiletius  had  reoeired, 

and  had  sent  to  M.  Blnrncnluieti,  Mine  tiair  torn  from  the 

I  carcase  of  n  mnmnioth,  or  elenhanl,  by  a  person  named  Pa- 

rlapof,  near  the  shores  of  the  ley  Sea.     He  further  observes, 

that  some  of  the  hnir  and  skin  of  this  individual  was  prcwnled 

to  the  Janlin  du  Roi  at  Paris,  by  M.  Targe,  who  bad  r&- 

eived  it  from  his  nephew  at  Moscow  f, 

Pallat!  mentions  the  discovery  (in  1770)  of  an  entire  rhino- 

pceriM  with  ii-  skin  and  hutr,  enveloped  in  sand  on  the  banks 

I  of  die  ^^'iUlji,  wliich  IklU  into  the  Lena  below  Jakoutsk.  llie 

[animal  is  described  as  being  very  hairv,  particularly  on  ihc 

\fecH.      It  was  an  individaal   of^  the  ttJiinoceros  TichorbimtSt 

Cuvier  J. 

Considerable  light  hat  recently  been  thrown  on  tJtc  reniains 
of  the  elephant  ami  rhinoceros  of  NorUtern  Axia,  by  the  ob- 
servations made  at  KicliK^holt/  Bay,  within  the  Arctic  Circle, 

Mefuiaitft  Jtftrtonii  wote  Ibuiid  Iwu  or  llirM  teal  htntalk  the  lurfiuu  of 
~S  uv«ra,  la  Okmi  Briar  Countr,  Vlrdnia. 

Tbm  rcmum  «S  •  M'saiani/x  hnvc  been  brouglit  frcm  di«  BraiU*.  Ae- 
corduiK  to  l>r.  Wnjii**,  Ui»y  wrro  diKovitpd  hi  ■  cavtrn. 

■  Vrooi  the  ncfvuiil  af  tlic  eteulumi  found  in  llw  iae  uf  Stbtfia,  Loiiikn 
MIS;— MkMi  rtom  liio  Mttn.  of  ihv   Jis|l  .\cad.  of  Sciencn  of  SI.  PcMw 
bkiqch,  vol.  V. 

f  Cuvier,  0>f.  FiiMilcf ,  I.  \.  M.  1 822.  1  IM.  I.  \U 


20O     Ilemaim  ^  Etepkanls,  J^.ift  tkt  Aretic  Hegioia, 

North  America,  during  the  expedition  ofCapI^n  Deechey  to 
those  regions.  Thew  obdervations  liarc  been  arranged  and 
commented  on  by  Prof.  Bucklnrid  " ;  and  it  now  appears  that, 
instend  of  the  remains  of  cl<-p))ants  being  found  in  the  ice  at 
this  plan*,  ns  va%  considered  to  be  the  case  during  the  expe- 
dition of  Kutzcbue,  they  arc  envi-Ioped  in  Crown  niuil  and 
sand,  cniiiiing  »  strong  o<loiir  of  Iiurnt  bones  \.  The  remnios 
thiii  entombed  were  i-eferrible  (o  tlie  elephnnl,  Has  Vrus,  deer, 
and  horse,  with  the  cervical  vertebra  of^an  animal  not  IcnowD, 
Prof.  Buckbnd  supposes  that  tlic  frozen  cicpitant  of  Siberia, 
above  notic<-cl,  was  also  enca^^d  in  frozen  mud,  the  front  of 
the  mud  or  sand  citff  being  onlyB  fiicingof  ice,  as  was  found 
to  he  the  cnsc  rn  Esthsciiolt/  Bay;  iitxl  Uiit  supposition  is 
rcmicrfd  the  more  jirubablo,  as  we  know  that  the  rhinoceros  of 
the  Wlbiji  nan  thus  enveloped. 

The  cuuses,  wljatever  they  were,  which  destroyed  the  ele- 
phant at  the  mouth  of  the  Lena,  have,  as  Prof.  Uuckland  ob- 
serves, been  common  to  all  ihu  shores  of  the  two  coritincitts 
within  the  Arctic  Circle;  nnd  this  is  flintier  proved  by  ihc  re- 
searches of  M.  Hi'deiislroni,  who  visilcd  the  shores  o1  the  Icy 
Sea,  under  tlie  direction  of  the  Russian  Ciovenmient,  bctweon 
the  Lena  and  the  Colyma,  and  wiio  slates  that  there  are  hun- 
dreds of  elephants,  rhinoceroses,  oxen,  and  other  animals,  in- 
the  ice  or  frozen  ground  of  those  regions  t- 

It  seems  )irobabIe,  thercfoi-e,  that  there  has  been  a  great 
change  of  climnie  on  the  northern  coasts  of  Asia  and  America 
since  dicse  animals  existed  there ;  for,  with  every  allowance 
for  the  adartition  of  the  particular  species  of  elephant,  so 
commonly  tound  fossil,  to  much  colder  climates  than  the  ex- 
isting ^ccics  now  inhabit,  (nnd  lliat  Uiey  were  so  adapted 
seems  exceedingly  probable,  from  the  woolly  hair  discovered 
on  the  individual  encased  in  ice  at  the  mouth  of  the  Lena,) 
we  must  grant  them  something  lo  live  upon,  food  fitted  to 
their  powers  of  masticntionand  digestion;  and  this  they  could 
scarcely  find,  if  the  climnles  were  such  as  they  now  arc,  perw 
mitting  only  the  existence  of  a  compurativety  miserable  vegeta- 
tion, and  diat  only  during  part  of  tlie  year  ^. 

•  Appendix  lo  Bewlicye  Vcynge  tO  (he  Parifie  md  Bchrinjt'*  Straiti. 

t  Mr.  Bnylvy,  cuiiimcnlliig  un  th«  «vt(lcn«»adilue»d  c4'lhi»odotir,  ob- 
MTVH  iknt  laaii'f  cin'uiniilanoM randor  ii  mar*  frobnUo  ihiu  ii  aiiuuid  ^- 
vnji  saitv,  h\  ilio  plni^ra  notictrd.  from  ikr  ilpcnmpoiition  nf  animal  mUIer, 
Ihui  I'liiiii  kuy  oilier  cniiic.  though  I'rof.  [luckt.ind  ^ni  iui^liricd  in  coniid«r 
ih>'  odiflir  produced  hv  olltcr  circiitiialutii^cii.^l'hil.  Miig.  and  .Viinalt,  rol, 
ix.  p. -111. 

;  Jounittl  de  GMogfp,  kun.  ii.  y>.  KI5. 

f  The  titrtr*,  n^rently  in  ci*ery  r«p*ot  the  umr  with  thono  of  B•Iva^ 
which  nrt  now  atccrtalnM  to  roam  into  Sibrrin,  up  \o  the  puiallcli  of  Mr> 
Un  and  [Iambiiri;)i,  b;  oo  nunt  imdci  il  more  probtible  tlinl  cUphnnti 


.Oit(/'eroiaCaBeriu^atid.OsttouL0^taua». 
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It  b  to  PmT.  BucklitoU  that  we  are  indebted  for  our  more 
iaiitnate  iicqunintmicc  with  the  various  circuimtances  imdiur 
which  organic  leiuaiiis  are  foiincl  in  cnverns;  for  though  bona! 
of  bcsri  and  other  animals,  occurring;  in  cavc«,  hnd  lung  at- 
tracted iiilcntion,  more  pariiculiiHy  in  Gcmiiiny,  it  uas  not 
unlil  ftflcr  ihc  discovery  of  tlie  ci-lfiiraied  Kirkdulc  cnvcrn  io 
Yorkaliirc,  that  the  siihjcct  lu^ijiiii'L-d  n  nt;w  iiitcrci^i,  and  ber 
came  at  luach  a  port  of  gciii;rnl  geological  imesiigatioii,  lu  thq 
Tossil  contents  of  any  well  e^tnblii'hed  rock  had  previously 
been.  It  is  gmttt^in^j  to  observe,  that  even  those  wiio are  ojj- 
poscd  to  the  tiieureUcal  conclusions  that  have  been  deduced 
from  cavern  bones,  are  still  wiliin^  to  pxy  tliclr  Irtbuicof  ur»ise 
to  die  zeal  and  acuvity  with  which  Prot^  Buvkliind  conuucted 
\]i^  research  vs. 

^,Pn>r.  Buckliiod  poinUKl  oiit  that  the  general  arrangements 
IB  cavenu,  are:  1.  The  original  sides  ot  die  cave,  which  may 
or  mav  Dot  be  covered  with  stalagmite.  2.  A  deposition  of 
atiimal  remains,  mixed  wiih  mud,  sill,  rolled  stones,  or  brokeo 
fragments;  many  circumstances  soniclinies  attending  thiit  de- 
position seeming  to  attest  the  long-continued  rcMdeitcc  of  ani- 
nial«  in  certain  caverns  for  succowive  gcncrulion;* :  some,  the 
h}-acna»  for  instaocc,  having  there  drnggctl  their  prey,  often 
cooMstingof  paru  of  the  vlejihunt  and  rhinoci:ro».  3.  The 
dcpokitinn  of  ttiilo^mitc  covering  up  the  animal  remains,  the 
tuud,  sill,  &c.^  with  a  greater  or  less  depth  of  carbonaic  of 
lime;  m>  Uiat  to  all  appearance,  in  a  newly  discovered  caveni, 
the  bottom  i&  a  mere  mass  of  stalagmite,  bcneiilh  which  tlie 
organic  riclies  would  for  ever  remain  unknown,  unless  the  con- 
oeuliiis  crust  should  bo  fraclured  by  accident,  or  broken 
throtigii  by  the  seologlst,  now  uware  Uiut  animal  remains  may 
be  found  liciieaili  it.  ^ 

^incb  the  ili.icoverv  and  dcscrintion  of  Kirkdale  cavern, 
notices  of  other  ossiferous  caves  liavc  become  so  nunierou.t 
that  a  mere  list  of  them  wonid  be  somewhat  long;  and  thev 
multiply  so  fast,  dial  we  nniy  Hnticipitle,  at  no  ditlant  period, 
a  very  niigulsr  body  of  evidence  on  this  subject  alone. 

The  remains  of  oniniuls,  similar  to  those  contained  in  ca- 
verns, are  fret]uvntly  found  in  fissures  of  ilic  rock;  in  some 
situations,  the  whole  mass  of  bones,  fra^enis  of  rock,  and  ce- 
menting mutter  being  so  hard  and  compact,  that  it  frec|ueiillyr 

■ -  TT 

oner  (Kiilwl  in  cHmatv*  tlinilfir  li>  tliat  i>(  ih*  prcMOl  Antic  CiiqU ;  fur, 
(h*  lixmt^r  *utiiti*iiTi^  nii  fl»I)  Riiij  ths  Lilicr  «n  regttablci.  jt  ii  obiioTiiilhnl 
tlw  tig«n  toaid  li^'c,  tn  fm  n*  rr(|iTrli  food,  rurtllcr  uurth  ihaa  the  clc- 
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uiuatSf  and  sometimes  exceeds,  in  durability,  the  rock  «ithin' 
wbicli  it  is  incIoM'd.  Oftliis  the  otseoiis  breceias  of  Nice  and' 
many  other  pliiccs  tii  llic  Medilerrnnciiii  ni%  examples. 

ii  become  daily  more  necessary  to  aicerlain,  us  fsr  kk  may 
be,  the  relative  agev  ol' these  various  AccnniiilatiouK  of  animiu 
remains,  inveslicflling  the  subject  with  jiropcr  atteniinn,  and 
as  much  as  possible  without  preconceiTeii  ihi-ory.  It  also  be- 
comes important  to  examine  with  attention,  in  those  ca^s 
where  the  mouths  of  ossircroiis  caverns  are  covered  up  with 
detritus  whether  such  detritus'  be  cuiiip()Ke<l  of  angular  fimg- 
mcnts  of  the  rock  in  the  vicinity,  which  might  have  been  gra- 
dually accumulated  over  iJie  exienial  aperture  during  the  lunjj 
IflpM;  of  agei,  by  causes  and  effects  siiiiilnr  to  llMMt  in  daily 
operation ;  or  wliethcr  it  is  composed  of  transi>onect  fragments 
more  or  less  rounded,  and  which  must  have  travelled  from  a 
distance  :  in  the  latter  cuse.  endeavour inj;  to  fisccrlain  whether 
such  transported  matter  could  have  been  carried  to  ita  present 
situation  by  nctiial  cniises,  or  whether  we  nin«t  xoek  a  grraler 
intensity  of  force  to  account  for  its  presence,  pliy^icat  obstacles 
opposing  its  onna;;e  by  any  other  means.  If  un^^ulur  Ihig- 
Oienis,  (ierived  from  the  immediate  vicinitv,  alone  cover  the 
cavern's  mouth,  wc  have  no  certainty  when  I't  wa^  finally  closed; 
and  therefore,  even  supposing  that  one  set  of  animals  may  have 
been  overwhelmed  by  a  rush  of  waters  into  the  cavern,  tliera 
is  nothing  to  prevent  another  race  of  animals  from  fretjuenttng 
the  same  place,  whosebunesmiglit  become,  to  a  certain  degree, 
mixed  with  the  olher«,  and  cnlomhed  Iwnwitli  Irapments  of 
rock  ami  staliigmite,  from  the  cttnsiaiil  change  operallng  in 
iho  interior  of  nives.  Thus  ihe  bones  of  man,  nini  hj^  early 
nidc  manufactures,  such  as  unbaked  pottery,  may  l>ecome,  to 
n  certain  extent,  minj;lcd,  in  a  mass  of  stalagniile  and  rock 
fragments,  with  the  remains  of  elephants,  rhinoceroses,  cavern 
bears,  nnd  hyomas;  and  the  whole  might,  nller  the  csive  !»«■ 
camcdrserled,  and  the  accumulation  ut  the  mouth  considerable, 
be  covered  with  a  crust  of  stnlai;inite:  so  that  upon  llie  dlitCU* 
very  uf  such  a  cavern,  it  might  l>e  described.  If  attention  had 
not  been  [witd  to  ilic  kind  of  detritus  which  blocked  up  the 
month,  as  being  closed  externally,  and  open  to  a  certain  height 
inside,  beneath  which  there  wasa  crust  of  stalagmite,  ccverine 
an  accumulation  of  rock  fragments  and  hours,  among  which 
those  of  man  were  found  minj-teil  with  ihose  of  the  ilqjtwnt 
and  other  animals.  It  might  hi-nie  be  conchnied,  thnt  all 
these  remains  were  of  contemporaneous  origin,  and,  conse- 
qnenily,  ihnt  man  existed  at  the  time  when  tl>e  elephants 
roametl  the  forests,  and  hyxenas  and  bears  lurked  In  tlie  caverns 
of  Europe.  If  the  ntuinhs  uf  ossiferous  caverns  be  ilowd  by 
fragments  of  rock  transported  from  a  ilistiince,  such  transport 
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being  clearly  not  du«  to  the  operatioo  of  sctiuil  .causes,  but  to 
iheexcTtioDofa  greater  intcniiity  of  force;  and  if  wc  then  find 
the  reiDitiii*  of  mitit  entombed  wiib  those  u«uully  coiiUiiiicd  ta 
careru.i,  there  would  *vcm  litilt:  retiKuti  lu  doubl,  uiiIcm  uijier 
communkaiioiis  fWmi  ili«  surliict:  could  be  trueed,  itint  niaa 
ffag  a  con  tern  ))orai'_v  with  ilie  extinct  »pedes  of  clL'|ibunl«, 
riiinoccroscs,  hytenas,  and  bear!^,  found  iiot  only  in  the  caves, 
but  also  in  masics  of  transported  gravel,  and  that  he  existed 
previous  to  Uie  cau&tropbe>  or  catantrofifaea,  which  over- 
whelmed him  and  tliom. 

W'beii  the  bone*  of  ninn  were  diKcovei'ed  by  MM.  Toiinin], 
DeChnsUil,  Marci:!  dev>erres,uiid  other ^«jloKi!>t»,  iu  CHV<-rii» 
of  the  southern  paita  of  1- Vance,  they  inferred  that  [he  mode  in 
which  the  human  remains  occurred  among  those  ofextinct  ani- 
mals, WAS  such,  U)at  man  roust  have  bcco  coiiicmporantaus  w  ith 
thc«e  Kniroals.  We  are  indebte«I  to  M.  Tessier  for  a  dcKcrip- 
tioa  of  the  cuvcrn  of  Miallet.  ncnr  Anduu;,  department  of  th« 
Gard,  which  Uirow»  much  light  on  tliix  >ub}cvu  This  cnvern 
occurs  on  a  steep  xlo|ie,  tiiirty  y.trds  above  the  vnlleVi  in  a  do- 
lomitic  rock,  subordinure  to  the  lias.  The  lowest  bed  depo< 
sited  on  the  bottom  of  the  cavern,  consists  of  a  doloroitic  sand, 
■rrcftiilarly  covered  with  thin  stalagmite,  and  here  and  there 
by  an  argil  lo-ferruginous  clay,  more  than  a  yard  thick.  This 
b«d  contnim  the  abundant  reroains  of  bears.  Beneath  sta- 
lagmite and  a  bed  of  clayey  sand,  from  eight  to  sixteen 
inclie*  lliick,  human  remains  were  discovered  in  different  parts 
of  the  cavern.  At  the  inmost  cml  ihcy  were  decidedly  mixed 
with  th<M£  of  bean,  which  predoiiiliiuurd ;  but  at  the  entrance 
tile  human  boneit  prevailed.  On  the  o&sifcrous  ctsy,  and  be* 
ncatb  a  small  rocky  projection,  a  nearly  entire  human  tkelctoa 
was  discovered,  and  close  to  ii  s  lamp  and  a  baked  clay  figu- 
rine, copper  bracelets  being  found  at  a  sliort  distance  In  other 
plaoev  were  the  remains  of  coarse  pottery,  worked  bones  and 
small  flint  tools,  exhibiting  a  ruder  state  of  the  arts  tlioii  tbo 
preceding.  ,, 

M.  Tessier  inlen  from  the  facts  which  be  obserred:  1 .  An 
epoch  when  the  cavern  was  iuliabited  by  bears.  2.  A  time 
when  man,  little  advanced  in  civilization,  uihabitcd,  and  pro- 
bably WAS  buried,  in  die  cave.  ^.  I'hc  Roman  epoch,  >howa 
by  the  remains  of  more  advnnoed  art.  As  to  tlie  mixed  bunvS 
of  man  luid  the  bears,  it  is  infi,-rrcd  tliat  ihix  in  accidental,  as 
men  and  bear^  conUI  not  have  lived  logetlter  in  this  cavern  *. 

It  is  a  singular  cii-cunistance,  and  one  which  demands  ac- 
teiitkin,  notwithstanding  the  ingenious  remarks  that  have  been 
made  on  the  subject,  ibat  the  remaios  of  the  monkajr  ^ba 

•  BullcttD  d>  U  iwcicl^  UMi^giquc  il*  Fiaucc. 
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should  not  yvt  have  been  fliKcovi;i-<»l  amonft  ihe  undisturbed 
bones  and  other  tiiibsiniiceti  in  caves,  or  in  the  old  iraiisimrtcd 
gravel,  or  diiuvium  of  Prof,  Buckland.  It  has  been  objected 
to  a  remark  that  man  and  the  monkey  tribe  were  jjcrhups 
created  about  the  same  period,  and  were  of  com gia rati vdy 
modern  appcnnincc  on  tliv  cartlt's  »urrm;(;,  tltat  iht:  cbiiittriea 
have  not  bci-n  geolojriniUy  well  cxumined  where  the  monkey 
race  now  exi>t.  'Ini*  is  perlW^iij-  true.  But  is  (here  any 
reason  why  monkeys  should  not  iiiive  lived  in  climates  and  in 
sitiialions  where  elephani^,  rhinoceroses,  tigers,  and  hyirnat 
were  common?  for  the  climates  and  re^^ionh  in  which  exintiiif; 
eU'ptdnlx,  rhinuccroses,  ii(;cr»,  and  liya'tias  nbouiiil,  are  |>r«> 
Cl!>ely  those  wliei'C  monkeys  are  now  iound.  'I'u  the  objection, 
that  ifthey  did  then  exiii,  their  buiiv.i  would  not  be  discovered, 
AS  their  aciivity  would  secure  theni  iVoia  latlin^  a  proy  lo 
hya-nas  and  otiier  predaccous  iniimuls;  it  may  be  opfmscd. 
thai  ificy  must  have  died  like  other  animals,  and  that  their 
dead  cnrcnxes  must  have  fallen  to  the  ground,  and  that  tlicy 
were  quite  u»  likely  to  have  become  the  food  of  Icwt  nimble 
creatures,  as  the  birds  found  in  llie  cavern  of  Kiikdale. 

Kirkdnle  cavern  was  di^tovered  by  cuUinn  back  a  quarry, 
in  the  summer  of  IsSl,  and  was  visited  by  I'rol'.  Buckland  in 
December  of  the  same  year.  Its  greatest  length  is  stated  at 
S4^  feet,  and  its  height  genemlly  to  be  so  inconsiderable,  that 
there  ^re  only  two  or  diree  situations  where  a  man  can  staml 
upright.     The  folltiwing  is  n  section". 

a  a,  a  a,  huri/ontid  bedx  of  liinvslune,  ,  ,  , .  Fig.  92. 
in  which  llie  cave  is  >ituitted ;  b,  sliikif^mile 
incru»ting  some  of  the  buucv,  and  formed 
before  tlie  mud  was  introduced ;  c,  stratum 
of  mud  containing  the  bones;  dd,  stalag- 
mite formed  since  the  introduction  of  the 
mud,  and  xprending  over  its  >urfacc;  c, 
insulated  staliiguiite  ou  tlie  lUud;/^  sta- 
lactites depenilin)::  from  the  roof. 

" 'rite  surface  ol' the  sediment  when  the  cft>'e  wits  first  opened 
was  nearly  smooth  and  level,  except  in  those  pant  where  its 
regularity  had  been  broken  by  (lie  accumulation  of  stalagmite 
above  it,  or  ruffled  by  the  dripping  of  water :  its  substance  is 
an  argillaceous  and  slightly  micaceous  loam,  composed  of  sucli 
minute  particles  as  woiiUI  eiwlly  be  suspended  in  muddy  water, 
and  mixed  with  much  ealcareou.t  mailer,  that  seems  to  hnve 
been  derived  in  part  from  the  dripjiing  of  the  ruofj  and  in  [uirt 

from  comminuted  bones At  about  lon  fcpt  within 

tlic  cave's  mouth  tbc  sediment  became  more  coarse  and  sandy  f." 
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■-^According  in  Dr.  Rockland,  the  foDowmjr  are  ihe  Bntmils^ 
the  remains  of  ivhkh  were  found  in  the  Kirkdsle  caT»nt : 
Cunmora ,- — Hytena,  Tiger,  Betir,  Wolf,  Fox,  Weasel.  /V- 
tXg/iiermatai — Elephant,  Khinoccms,  MippopotRmus,  IIors«. 
Ibimifutntia  ; — Ox,  nnd  ihrtc  species  of  Orcr.  Rodenlia  ;  — 
Hare,  Rnbbit,  Waicr-mt,  and  Mouse.  Birds  i — Hnvcn,  Pi- 
geon, Lark,  a  ittnall  ijiecics  of  Duck,  and  a  bird  about  tlie  size 
of  a  Thru^. 

'•-■  From  (he  mode  in  which  these  remains  were  strewed  over 
tbebottom  of  the  cavern  when  the  mad  was  removed,  the  great 
proportion  of  hya'nu  tcclh  orer  those  of  other  animals,  and 
the  manner  In  which  many  of  tlw  honcs  were  f^nnwtd  and 
fniclure<),  Prof.  Hueklnnd  inferred  that  this  cav<:rii  vra\  the 
den  of  hyN'Ras  during  a  succession  of  years ;  that  they  brought 
in,  as  prey,  the  animals  whose  remains  are  now  mixed  with 
their  own;  and  that  this  state  of  things  wa«  suddenly  terminatecl 
by  an  irruption  of  muddy  wntcr  into  the  cave,  which  buried 
the  whole  in  an  envelope  of  mud.  'I"hc  inliTctice  of  the  hyanaa 
hHving  been  long  resident  in  the  cave,  wiw  strengthened  bj 
the  occurrence  of  liieir  tn-ces,  precisely  us  would  happen  in  a 
den  of  hymnas  at  the  present  day.  In  addition  to  which  it 
was  further  observed,  that  many  bones  were  nibbed  STnoolh 
and  polished  on  one  side,  while  llie  opposite  side  was  not. 
This,  l*rof.  Buckland  con^iderctl,  was  produced  by  the  fric- 
tion of  the  animals  walking  or  rubbing  tiitmsctvcs  Upon  iW 
bones. 

Titc  Gcmiitn  ciivems  of  Gailenreuth,  Kuloch,  Buuman, 
&c  contiiit)  an  abundance  of  liones,  nearly  identical,  accord- 
ing to  Ctivier,  over  200  leagties ;  by  for  the  greatest  proportioii 
being reftrriWetotwo extinct  speciesof  Bear,  Ursus spel/rus  and 
U,  areloideus.  The  remainder  consiste<l  of  the  extinct  Ilyana 
(the  same  as  at  Kirkd.-ilc),  a  Fclis,  a  GUiticJit,  n  M'olf,  a  Fox, 
and  Polecat*.  Thc*e  caverns  mi  far  resemble  Kirkdnic  cave, 
that  there  i»  more  or  lew  ofa  Ktnlagmilic  crust,  benenth  which 
the  bones  are  discovered,  the  Malagmiiic  mailer  being  fro 
quently  transfused  through  the  pretiously  deposited  sedimetitf. 
There  is  however,  one  fact  conncctetl  with  these  caverns^ 
wherein  they  dil!i?r  very  considerably  from  the  Yorkshire  cav«. 
In  the  latter,  no  rolled  pchhles  were  ob«crrcd ;  while  in  ihie 
former  ihey  have  been  noticed  in  some  places.    Thus,  in  IJau-' 
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t  BucKUixt.  K«li>iiiiK  Uilununc  Acrntiling  to  M.  Waeii«r,  liie  Ungy 
Crndorf  cat crui  cunUin  ihc  rnn-iinnof  Ihr  I'rau  fttUnii,  Crna  aroloWtMl' 
(Ckt.).  l^riiupruciufGvW.).  Ilijiraaml4m  (Gol.if, ),  F'lit  iptlta  (Gulitf.), 
Comit  rpttitvi  ((ioldf.).  Ctinit  mini",  Gulo  ipelieiu  (tJoIdf.l,  >  Crrmu,  Hid 
a  Aw. — Wt^ncr,  l.rnnhnni  and  Dronn'i  JBhibuehf^r  G*<<lafp«,&c.  1830. 
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man's  finhle,  pcbbIcK  of  various  sntM  nrc  nt-nted  to  oCinir 
among  crushed  und  poundct)  boii«s ;  leiidiDjT  to  ilw  presuinf»< 
lion  tliat  the  pebbles  broke  ilie  bones,  lor  ihc  wind  nnd  mud 
of  tiic  Mime  cliuniher  contain  ibtrm  nearly  eniirv.  it  would 
dieri!R>re  a|)niNir  that  water  tinil  rushed  into  (lie  cave,  brin^nff 
with  it  rolled  pebbles  of  the  sorroimdine  cx>unii'V(  cnisbinji  and 
distributing  the  previously  accumiit^tcn  bones.  Bv  reference 
to  Prof.  Buckland's  section  of  tli is  ovc  •,  wc  find  llicgorftcof 
Bode  Gxposvs  the  entrance  of  the  cavern,  from  whence  ibcre 
is  s  descent  into  the  cbnniber  where  tho  cniithed  bones  nnd 
pcbblch  occur:  so  tliat  the  Mtme  phwnomeiiii  may  here  be  ex- 
plaititHi  !))■  twodifl'erenl  Iiypoiheses;  theoiiesupiiosiiifjnfrnc- 
ture  of  strata  produced  during  a  great  convulsion  itenniltm^ 
llie  sudden  inroad  of  waters  from  above ;  the  other,  the  gradual 
cutting  of  the  gorge  by  the  river  Bode,  which,  fio  long  as  it 
cut  acro«s  the  moulh  of  ihu  cnvcrn,  would  throw  rounded  pet^ 
bies  into  it,  very  conxidenible  rushes  of  wnlcr  and  pebbles 
taking  place  durin?  floods.  We  thusohtnin  little  inlbrmntton 
on  the  subject.  The  same  reiimrkM  apply  to  the  cnvc-^  of  Ka- 
ben^tein,  and  others  in  I-'r3«a)niii.  The  /uhiiluch  may,  pet^ 
haps,  admit  of  only  one  explanation;  for  it  is  descriljed  na 
being  on  a  hill  GOO  feet  above  the  valley  of  Muggendorf.  The 
ossilerous  mn-ts  is  stated  to  be  composed  of  *■  brown  loam, 
mixed  with  namnotit  pcb6ks  aod  angular  rragmcnts  of  liae^ 
slonef."  "' 

Be  ttic  origin  of  the  pebbles,  santl  and  miul,  what  it  may,  ft 
seems  clear  that  ihe  remaiiH  of  viirious  aiiiuinis  were  envclo|>cd 
by  them ;  since  which,  there  ha.i  beeii  •  long  coruiiniiiucc  of 
repose,  permitting,  in  most  eases,  the  deposit  of  atalaginiie 
upon  the  ossiferous  moss.  '  "       ";l^< 

Dr.  Bucklaud  informs  me  that  Mr.  M'Etiery  found  roand^ 
pebbles  of  gninitc,  of  the  vize  of  no  apple,  mixed  with  tbe 
bones  undw  the  Ktnliigintte  in  Kent's  Hole,  Torquay;  and 
be  stales  that  he  has  luund  pebble*  of  greenMnne,  completely 
rounded,  in  the  same  place ;  and  that  in  some  part*  of  Kents 
Hole,  particularly  the  lowest,  the  bone  tireccia  is  full  of  fra^ 
tneiits  of  grauwackc  and  slaie,  some  of  them  rolled,  some  aii- 
gular.  The  ctivc  itself  is  siinated  in  a  limestone  resting  on 
shale,  and  the  grauwnckc  and  sfate  arc  rocks  of  the  country; 
but  the  granite  is  at  some  distance,  not  nearer  than  Dart- 
moor. 

M.  Thirria  describes  the  Grotte  d'Kchenotr,  on  die  «ouih  of 
Vesoul,  near  the  summit  of  a  high  plateau,  between  the  vil- 
lages of  Ecfainoz,  Andelarr^  and  Chariez  (Haute  Saone),  as 
fbnned  in  the  lower  system  of  tbe  Jura  limestone,  or  oolitk 

■  Ki>li(]iii»  Dilummr,  pi.  13.  (  /Zjrf.  p.  131. 
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group.  The  tipper  part  of  Uiis  caw  is  v^r;  irrvgnlur,  nnd  in 
OIK  ptscu  uHk  (JTond  Clucli«r|  rues  so  \uaU,  Uiitl  llicru  mtist 
be  li^!t^  tpoce  remuiiiin^  between  U  anu  ilie  Kurfiice  oftJie 
plateau.  The  botioni  i»  not  far  removed  froni  a  lerel,  liere 
•ml  there  iiiterruj)[ed  by  Mulagmite^.  These  alalagiiiites  are 
not  numerous;  but  ibere  ore  some  which  rise  high,  and  cover 
a  considerable  surface.  No  rescnrches  had  been  uUcmptcd  in 
this  cavern  previous  to  lliO'«e  of  M.  Thirria,  in  August  1827* 
He  broke  up  llie  ground  "nt  dilTcrcnt  poiiiLt  of  tbc  four 
chnoibcrs  nl'  the  cavtrii,  and  nil  aJibnlcd  bones  in  crentcr  or 
kiKt  abundance  The  researches  carried  on  in  the  TourtJi 
chamber  were  tlie  otost  productive^  tor  each  blow  of  the  pick- 
axe brought  up  a  bone.  The  depth  at  wliich  the  bonea  were 
discovered,  varied  Irom  four  to  tnirty-ninc  inches:  they  oc- 
curred in  the  midst  of  n  red  clay,  mixed  witii  a  great  number 
of  rnundcd  pebbles  wiili  a  sinootli  surface,  the  iizc  of  which 
often  altniiied  ih>it  of  a  man's  hewL  Thcj'  are  nJI  composed  of  a 
i;ray  luinellar  iiiucstoike,  re^ien>bling  ifntt  which  fiirins  die  sides 
(Mtlie  cavern  anil  ninny  rocki  of  the  vicinity.  Independently  of 
these  pebbles,  m  hich  have  evidcnUy  been  I'oiled  by  naiers,  and 
coulil  not  have  pcnciratrd  into  llic  cave  escqit  tnroi^h  some 
&surcti  in  its  roof  no  lunger  visible,  piece's  of  stalagtites  and 
ilala)^itC4  are  discovered  with  their  angles  worn  down,  show- 
lliat  tliey  bavebeen  moved.  The  clay  deposit,  the  thickness 
ol^whicb  doc.t  not  np|M-3r  to  exceed  four  feet  thrc>e  inches,  is 
Dearly  cwrywliere  ct)vercd  by  ^tlllll;^littt  two  or  three  inches 
fdeep;  and  upon  this  erust,  whicli  i.i  manimi Haled,  there  rests 
a  bed,  from  four  to  ten  inches  thick,  coni|>U!>ed  of  a  clay  more 
UiKtuoua  but  less  red  than  that  situated  beneath,  and  fre<|ueiitly 
tdackbh  from  the  remains  of  vegetables,  of  which  it  still  con- 
tains some  debris.  No  rouiiddi  |)ebbles  arc  found  above  tlie 
stalogmiiic  crust,  and  they  arc  only  seen  on  Uic  surface  when 
tke  stalagmite  dues  not  cxi»L  Hence  it  appears  evident,  that 
le  Dosifeniu.-i  day  containing  iliu  roundi.-d  |)cbhl<»  has  been 
carried  by  die  waters  and  de^MMlted  in  the  cavern,  anterior  to 
the  formation  of  the  s:al]igniitic  crust,  produced  by  dru|>pti^ 
from  iW  roof,  bclbre  the  deposit  of  the  clay  bed  by  which  thiit 
list  is  covered"."     M.  Thirria  furtlicr  infers,  from  die  re- 

[isvmbhiiicc  of  these  pvbbtce  to  tliose  of  tlic  transported  matter 
:  (Icrntrd  diluvium)  in  die  viciitily,  that  the  inlroducliun  of  the 
I  pebbhsi  and  clay  mixed  nlUi  the  boim  in  the  Grutte  d'txltc- 

fmoE  wa.t  contemjmraneoui  with  die  tmnxporl  of  the  dduvium. 

The  ttoites  were  most  cominontT  discovered  beneath  a  certain 

^thickness  of  clay ;  but  in  many  situalions  they  occurred  imm^ 

■  Thirria.  Mrm.  ie  la  Sue.  d'Hifl.  Nat.  Ae  Straibours;  L  '%,,  wh«n  food 
MClimt  of  the  car*  will  he  fiximl.  , ,  . 
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(liatcly  beneath  (h«  «U)ti}*initic  ci'iut,  and  someiimes  evea  «r- 
[tirely  in  it.     "In  g«tierul  th«  bon«s  consiiiuted  a  thickness  of 
-  tbout  eight  to  uxtecn  cenumetres  in  the  middle  of  tbe  clay : 
ther  crossed  in  various  directions,  and  covered  each  odier 
witn  &mall  intermediate  spaces,  wiiliout  having  prc^vrvcKl  iheir 
relative  position.     They  have  not,  howuvcr,  !(ulTi;r«<)  complete 
rdiKlocntion ;  for  the  dorsal  vcrtcbru^  were  nearly  alvrav"  dis- 
covered near  the  skuti  nml  juw.t;  the  humerus  and  cubitus 
ne*r  the  pelvis ;  and  llie  uk  cjiIcik,  the  metstnr^l  and  meta- 
carpal hones  or  pliulanges,  near  the  femurs,  the  tibias  and  the 
kcubitus."     The  bones,  examined  by  Cuvicr,  were  found  (o 
[ibelonf;  to  the  Ursus  tpflarus,  Jlj/tnta,  Felis,  Deer,  Elfphant^ 
l«nd  Boar;   by  far  tiie  largest  proportion  belonging  to  tbe 
\Vrsus  spfiarus*. 

'  M.  Thirrin  ii!»o  devcribes  the  Grotl«  de  Fouvent,  situated 
at  Fouvent  neai-  Champlitte  ( Haute  Saonel.  This  cavern  was 
accidentally  di^rovered  by  (juan-ying  the  rock  in  such  a  man- 
ner as  to  strike  into  s  natural  dell,  throueh  which  tlic  matters 
contained  in  the  cnvc  are  supposed  to  niivc  enteitrd,  there 
beinf;  apparently  no  other  apcnure.  Thu  cjive  is  conxidercd 
loo  xmidl  for  ihc  hnbiuition  of  hea.iu  of  prt^y ;  its  upp«r  part 
ii  only  about  two  yards  l>eneath  the  surface  of  tbe  plateau ; 
and  it  was  completely  filled  with  bones,  a  yellow  marl,  and 
angular  pieces  of  the  surrounding  rock  and  of  those  in  the 
Ticiniiy;  the  whole  mixed  pell-mel),  and  resembling  the  do- 
triUs,  termed  itilutiium^  covering  many  plains  and  vatioys  in  ttie 
ndghbourhood.  A  thin  red  clay  bed  covcrK  tlic  bottom  of 
the  cave,  and  a  small  thickness  lit  the  to|i  did  not  contain 
animal  remains,  .\ccording  to  M.  Cuvicr,  titue  remains  be- 
long to  Uic  Elephant,  Khinocei-o*,  Hyaena,  Vrsus  tprlata. 
Horse,  Ox,  and  Lion.  M.  Thirria  remarks  that  thin  ossifo- 
rous  mass  merely  retjuires  a  compact  cement  to  become  an 
osseous  breccia. 

A  vcrv  common  condition  of  cavern  bones  is  their  being 
found  mixed  with  angular  fmgcneni.s  of  tlic  rock  in  which  the 
caverns  occur.  Baiiweli  Cave,  in  the  Mendip  Hiiln,  h  a  ^od 
example  of  a  large  accumulation  of  the  remains  of  Vrsut, 
Cemts,  Bos,  and  other  animals,  with  fra^ents  of  carbonif^ 
rous  or  nwuntain  limestone,  tlie  rock  in  which  the  cavern  is 
formed.  The  coiitents  of  this  cave  merely  require,  as  M. 
Thirria  has  observed  rexperting  that  at  Fouvent,  a  c^careous 
ceiiieiiiing  mutter,  tn  iKcomc  an  ossi-oits  breccia,  such  as  is 
found  Hi  Nice  and  other  places  on  the  vhore>  of  the  Mediter- 
ranean. The  osseous  breccia  of  the  Chateitu  Hill  at  Nice 
appears  indeed  to  have  been  partly  a  cavern,  which  tuu  been 

•  TMrtia,  M^m.  Ar  la  Soe.  d'Hlrt.  Nat  it  Sinaboins.  t.  i. 
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raunrrinJ  nvrv/  Uy  liie  worlu  ooiiHtaiiUy  c«rrt«ii  on  tlicrc.    Tlic 
lolUiwinf;  is  a.  section,  trc^i  wlien  I  oiwcrrrd  it  in  ttiv  winwr 
of  18-27. 
q,  qunrry;  a  a,  hard  brerciatrtl  clo- 
lontitt  i  1 1  U  hol««  borrd  ii)  tlic  (tn- 
loniite  bv  mhiic  liiliudoiium^  >liell;    r, 
rounded  peliblex, coiiipnsMl  pririci)uillv 
_  nf  rock    ti'u^iDcnu  Uiiii>|i()i'iir(l    rrmu 

a  liiiiancc.  wtnented  bv  a  cutu|>Hi'i 
cnloiKous  paue;  o,  osseouii  brecciii, 
united  bv  a  rnUIi^ll  cnlcarcou!;  cc- 
meni. 

Tliis  rteciiou  iwcniit  la  poiiiL  to  Uie 
following;  coix'lmioris: — I.  An  ofXiii 
future  bencHtli  wtilcr,  llii;  udi-s  pierced 
by  M>iue  boring  .h!i«1I.     The  Itthodt^ 

niout  nIicIIs  beiii>;  ot'  ail  a;(es,  the  lime  tl<ic<t  nnt  nfipenr  to  bave 
beeii  short.  2.  The  lower  part  ot'  itx.*  fi^iiure  filleil  bjr  gravel 
tnuiNfiDTtird  Iroin  a  distnnn-.  ».  The  remniiid«f  ofthe  fissure 
fiileil  bv  div  broiirn  boiic^  of  aniin.iln,  niit'lK  (mariiiu  uiid  tei- 
rvMrial),  and  )rai;itiviilK  of  rocks  iiio>lly,  biil  not  nuleiy,  those 
of  the  vicinity.  4.  'i'iic  riw  of  liind,  t>i  the  lall  of  liie  &ea,  to 
[Imir  present  reUlive  jKNUtiom. 

Other  osM^ou&  breccia*  are  comitien  in  tlic  vicinity,  >oinc 
lietng  ai  lea&l  500  tcet  nbctve  the  level  of  the  present  Mcditcr- 
rnnoa]):  the  cement  reddidit  aitd  olten  vcsiciiiar;  the  T<.'sicl«s 
bcin^  lined  with  curbonaic  of  linte.  A  portion  at  leant  of  this 
OMRKtus  bretciii  nould  Mcm  to  linvc  bvcn  funned  bi-nt-ath  th« 
sea,  lor  it  cootain<^  rnnriiH;  reuiaint;  uixl  nmoi>g  other  ihinsB 
LllO«e  of  a  Cari/tfphifiiia  nt  Villafraitca.  Independent  of  to« 
fiuuiv.s  containing  il>e  reniainii  of  terrestrial  aniioalii>  there  are 
other»,  merely  allbrdin^  marine  remains,  which  remains  do 
not  seem  to  differ  Irom  the  aclital  inhabitanti>  of  the  McdilcT' 
onnan,  and  the  breccia  ap^ienrs  to  hare  been  cmiteinpornneuus 
villi  the  o^scotu  breccins;  tlie  mineral  conipoiiiul  iu  all  caiHM 
takin;;  it»  character  fiom  iho  rock  in  winch  it  ticcum. 

I'he  OKKiMiiK  breccia  of  Cagliari,  Sardinia,  occui-s  in  clefu 
and  small  caverns  of  »  i^upracrctaceon«  ruck,  about  150  feel 
above  the  sea.  I'he  remains  uf  a  Myiilut  are  discoverad 
mingled  with  the  oilier  orjEuuie  exuviae*.  Dr.  Cristic  de- 
scribes the  iy^etwi  breccia  at  iSan  Ciro,  near  Palermo,  as  not 
conhnci]  to  the  cave  itself,  but  as  forming  piirt  uf  the  CKtemal 
talus,  resting  upon  the  upper  suprscrctaccou^  (tcrtiiin,-)  beds, 
with  a  thickness  of  about  '£0  feet.  The  same  aiitlior  considers 
Uiis  de|)oiit  to  have  been  effected  in  water,  and  to  have  been 
subsequently  raised  above  (he  sen,  for  pans  of  the  cavern  are 
•  Mr  la  Mm-mora,  Jminml  rir  Gfoln^t*,  t.  ilL  p.  X10. 
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perforaietl  by  Jiihodomoua  shells,  reminding  us  of  the  o«s«i>U!i 
rbrecciit  of  Nice.  Dr.  Cristie  also  notices  the  osseous  breccia, 
VO  feet  above  the  sea*  near  the  bav  of  Svracuse,  a§  containing 
an  ailmixture  of  sen  shells.  1  Ic  infcTs,  as  the  o»seuus  breccia 
of  the  13clivtni  Caves,  near  I'alvrmo,  does  not  present  any 
mnrks  of  having  been  formed  in  the  »eu,  and  iis  it  rises  100 
rci-t  above  the  Hun  Ciro  cave,  itself  nboiii  ^00  feet  abuve  (he 
•ell,  that  (he  breccia  at  ndieini  nas  above  the  surface  of  the 
sea  at  the  lime  tJiat  the  brectin  of  San  Cito  was  beneath  it; 
and  ihat  their  present  heights  mark  the  extent  to  which  the 
tertiaiT  formation  has  been  raised  at  that  part  hy  the  great 
convulsion  which  elevated  n  liirfje  part  of  Sicily*. 

Similar  ossofitis  breccias  ocinir  u\.  Gibrulliir,  Ccttc.  Antibci, 
Corsicii,  and  various  odier  pliicis  on  die  chores  of  (lie  Mc<lt- 
terrancun.  The  bones  Ibinid  at  these  places  ciinsist,  according 
lo  Cuvier,  (besides  those  reftrrible  to  lloiaiis,  Oxen,  and  large 
Deer,)  of  Deer  of  the  size  of  the  Fallow  lieer  (Gibraltar, 
CtAtb,  Aniiljesj;  Deer  resembling,  in  their  teeth,  some  in  the 
Indian  Archipelago  (Nice);  tt  smaller  species  (Nice):  n  »pe- 
cies  of  Antelope  or  Sheep  (Nice);  two  species  of  Kabbit 
(Gibraltar,  C'ede,  Pisa,  &c.),  one  resembling  tlic  conmiun 
Kabbit)  ihe other  smaller;  /rf-i^'omj/^cCofMcu,  Sardinia);  spe- 
cies of  .!/».«;  Felii  iNicel;  Cania  (Sardinia);  Lixard  (Sanli' 
nia):  Land  Tortoise  (Nice). 

M.  Brongniarlconsiders  that  many  of  the  pisiform  iron-ores 
vhicb  occur  in  the  clells  of  some  rocks,  particularly  in  the 
lura,  are  of  contemporaneous  origin  with  the  osseous  breccias. 
In  support  of  this  opinion,  M.  Seeker  de  Saiissure  observes, 
tJiat  at  Kropp,  in  Carniota,  clefts  of  rocks  containing  iron-ore 
worked  for  prnfjlnblc  purpo^^es,  contain  llie  remams  of  the 
XJisus  sprlita*.  ]  t  hIm)  apix-nra  iliat  the  remains  of  uiamniAlia 
luive  been  discovered  under  similar  circimi stances  in  tlie  dis- 
trict of  Woe  bein  t-  According  to  MM.  Thirriaand  Walchner, 
thei'e  are  two  de)>asits  o!(  pisitbrni  iron-ore  in  the  north-west 
part  of  thr  Jura  (ilauie  Saone)  and  in  the  environs  of  Bile, 
one  probably  derived  in  u  great  measure  from  lh«  partial 
destruction  of  the  other,  which  occurs  between  lire  uulilic 
group  and  the  sujiracretaceous  rot^k.s.  The  most  rcceiil  de- 
pcMil  MDietimes  contains  the  reinaitis  of  llie  rhinoceros  and 
beai-,  and  is  consideied  of  the  same  geological  date  as  the 
osmtmi  breccias^. 

There  would  appear  to  be  much  analogy  between  many 

•  Crialic.  Pliil.  Mu^-.  aiiil  Anniil!i,  Ufc.  \X'.\.  Tlip  Iniiin  (taia  llic  San 
Ciro  cBVf  wero  oJtCiTUiind  hy  t'luirr  lo  !>!■  ih"-*  ul'  lln-  E'.rphaat,  li'tppo- 
polamur,  Dfrr,  oa<i  at  nnimiili  nf  tlic  k<^ii*  Comit. 

t  Aim.  Av»  Sci.  N»i-  Jn!i.  1SJ9. 
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amferoait  CRrpmi,  the  n^iwnris  ItrvccJas,  aihI  some  clrflK  con- 
lR!iiii)g  iitMi-oiv,  leftiting  tu  ilic  presuniptMin  ttml  tlic  nrititin) 
icmBitis  coniaiiH-tl  in  thvm  tinvc  been  iiiinKliu-cd  iiiider ai'ioin 
genera)  circiimslanc<.-K.  TIk-  great  dd't  tictfirt-  nolketl.  at 
Ore*iiin  near  HInnoiith,  stwnis  to  have  l>een  ipiiie  open  wheD 
the  eii!]jhant  and  rhinoceros  reiiiaiiis  were  iiiiroiiiiceil  into  it; 
the  act-umulation  of  nn^iilar  fra^i^icius,  many  ol  tiicm  very 
larsF,  and  ninety  leet  (li-ep.  having  lakcn  place  since  the  rv 
msins  were  deposited ;  mnrking  no  Hunt-port  from  n  dUtiince, 
hut  n  ximplc  rnllinffin«rfraf;invrit<,  nrthemme  iniliiren*  tbiit 
ofthe  rock  on  men  m\c  f^rnuH'.iL-ke  tinitrMone !. 

OxNtMU*  brcccijLf,  (iccucrinfi  nmitr  similar  circumstances, 
•re  not  confined  lo  Europe,  tor  it  now  appenrs  that  they  are 
discovered  in  Au!>tralia.  Acconiing  to  Major  Mitcltcl,  the 
principal  ossi^roua  cavity  is  situated  near  a  lar;;c  cave  in 
Wellington  Valley,  about  170  miics  from  NcwtaMic,  through 
which  rnllcy  flows  the  river  Bell,  one  of  the  princijini  coorces 
of  ilw  Mac(|iiftrric.  This  ciivity  ii  dcscriltcd  ns  a  wide  and 
irregular  kind  of  well  or  fio^ui^c,  accessible  only  Uv  laddcr.-i  oi* 
ropes,  sikI  ilie  brectia  i»  a  niixiurc  of  Itmcstotie  fraj^ments  of 
various  sijies,  and  boni-s  envelo|)«d  in  nn  earthy  red  calcareous 
slone.  Such  of  the  bone»,  forwarded  to  Europe,  as  were  in- 
nwcted  by  Mr.  Clift,  were  referred  by  that  anatomist  to  the 
Kan^aioa,  iVombat,  Dasi/«n/s,  Koala,  and  Phahngisla,  all 
animals  at  present  existing  in  Australia.  With  these  were 
found  two  others;  one  of  which,  considorcil  to  be  that  of  nu 
clepliani,  was  obtained  in  a  Hingular  manner  by  Mr.  Knnkiri, 
who  first  vixttcil  this  f)M>ure:  fijr,  »uppo!>InfT  it  In  be  »  pro- 
jcciiuf;  portion  of  the  rock,  he  fastened  the  rope  by  which  hft 
descended  lo  it,  and  was  only  undeceived  by  the  support 
breakiiu;.  and  showing  itself  to  Iw  a  large  bone. 

Mr.  iVntland  considers  that  the  bones  from  the  Auslvnlimi 
breccia,  forwarded  to  Paris,  unci  examined  by  Bnioti  Cmicr 
and  himscll^  belong  to  fourteen  species  of  animuN,  rcferrible 
lu  llie  following  geiicrn:  /}asi/urw,  or  Devil  of  lite  coloni.iis^ 
three  species,  one  of  which  doea  nut  seem  tu  differ  from  (he 
D.  Maavurus  of  Geoflioy:  PerameJet,  one  species;  Hifpsi- 
prymtiia,  or  Kangaroo  Rat,  one  species;  Macropus,  or  Kfln- 

?iroo  proper,  three  or  four  species ;  Ilatmatwtn,  tiircc  ^p^<:»e^; 
katmiomi/s,  or  Wombat,  one  s|M?cie.>;  u  siiinU  anlniid  of  a 
new  genus,  and  of  the  order  lloc/cjifia ;  Elephant,  one  species ; 
and  a  saurian  reptile  nllied  lo  the  genus  (tecko.  Of  these* 
tliivr  or  four  oidy  are  known  to  zoologists  as  recent  animals. 
Mr.Fendand  found  manyfragnicntsofboncsevidentlygnawcd, 
tad  the  epipliysis  of  the  long  bones  was  alwaj-s  ab^^cnt*. 

•  Pfutland,  Jamcian'i  EJia.  rhil.  Jnurr^l,  April  !$32,  «nd  Jaa-  IMS. 
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Major  Mitcbel  notices  other  and  similar  breccias  on  the 
Macquarrie,  eight  miles  K.E.  from  the  Wellington  cavitv ;  as 
also  at  Boree,  fifty  mites  to  the  S.E.,  and  at  Molony,  thirty- 
six  miles  to  the  E. ;  the  latter,  according;  to  this  author,  con- 
taining bones  apparently  larger  than  those  of  the  animaU  now 
existing  in  the  country*. 

Before  we  conclude  this  subject,  we  should  notice  an  ossi- 
ferous cavern  on  the  banks  of  the  Meuse,  A  Chockier,  about 
Iwo  leagues  from  Li^ge,  which  exhibits  some  curious  circum- 
stances. Fragments  of  limestone,  of  the  same  kind  as  that  in 
which  the  cavern  occurs,  are  mixed  with  some  quartz  pebbles, 
and  with  bones,  mostly  broken ;  the  whole  being  united  by  a 
calcareous  cement.  The  bones  and  teeth  occur  equally  in  the 
solid  breccia  and  mud,  which,  with  three  beds  of  stalagmite, 
nearly  fill  ihe  cavern.  It  is  stated  that  bones  were  discovered 
beneath  each  of  these  three  distinct  beds  of  staldgmite.  The 
remains  belong  to  at  least  fifteen  species  of  animals,— ele- 
phant, rhinoceros,  cavern  bear,  hytena,  wolf,  deer,  ox,  horse, 
&c.  The  most  abundant  being  those  of  bears,  hyeenas,  and 
horses  f. 

■  Jameion'i  Edin.  Phil.  Journal,  1831 ;  and  Pbil.  Mag.  and  .^nnali, 
June  1831. 

t  Journal  de  Cfiulogie,  t.  i.  1S30. 
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Stx.  Superior  Order,  Coiti/h.;  T«rti«iy  Roekt,  SijL  .lulhart;  Terrain* 
TertiaKi,  Ft-  Juthori;  Tortiilrj^ubildc,  Germ.  Aulhori;  Tcrrainii  li^ 
HiMu  Thaloiiiquc*,  Jl.  BroKg. 

PsroR  to  thtf  luboiirs  of  M  M.  Cuvjlt  utid  Brongniurt  on  llie 
cuuntrv  rouiiil  Parix,  the  viiriuuN  rockit  coiii|)ni(c(i  williiii  this 
group  uere  ){t:o]oj^ic»lly  iinkiiowti,  or  were  coiiNidereil  n^  men 
superficial  j^raveU,  iiaii  Js  or  days.  Sul)^L-(|uenll y  to  the  publi- 
caiioD  ofilieir  memoir  (1811),  it  has  been  found  that  the  geo- 
logicnl  iin|>ortatice  of  ttiesc  rocks  is  very  consiilerHble,  and 
lliut  they  occupy  a  large  part  of  the  sii|)er(icics  of  the  present 
tlry  laiiiJ,  enloiiibiiig  ii  grciit  variety  of  lerreMrial,  fresli- water, 
anil  marine  reniaiiiK.  It  wiit  «l»crvvil  that  in  the  vicinity  of 
Paris,  and  for  certain  diiiluncc*  around,  the  organic  rcnmins 
detected  in  the  dilfereni  beds  were  not  all  marine,  but  that 
frctli-water  &hcll»  and  terrestrial  animals  ot  genera  now  un- 
known were  not  uncommon ;  and  by  prosecuting  the  discovery, 
it  was  bund  that  these  remains  were  deposited  in  bed»,  each 
holding  a  certain  place  in  a  certain  series'. 

*  WhOo  thitw  iliicnvditi*  were  pracnrding  in  Fnticc,  Mr.  WillUm  Smidi, 
— a  lume  that  mmt  alwayi  be  lemcnilicreif  with  rcipect  by  the  geolopitt* 
uf  Britsin, — *u  working  on  more  aiicit'ul  rocki.  iirid.  amid  s  tliuutsud  dif- 
ficnhira,  idrnitflvd  ■trata  in  Taridun  part*  of  Kii);liiii<l  by  mcnci*  of  urg*i>ie 
rrmaini.  It  in  tnis  that  tiF  did  ogt  piiblitli  rrgitlar  wwka  until  ISlCi ;  but 
it  !■  equally  ti'iic  and  null  kiinrn.  llint  f(niil>  conilttutcd  hit  mode  ot  trucing 
^uivalctit  bed*  \ong^  prcvioitt  to  ihii  pcriod- 

Anurdiii)*  to  M.  KcfcritFiii.  Fucbiel  (a  tiptmaii  fjrotogiit)  lud  ob«rv«d 
tital  cvrtniii  bi^ds  brlivecn  llir  Haiti  ant] 'rhiitini;crwsld,  Hlid  Hruuiid  Rudel- 
fladl,  vres*  churarivriivd  nut  only  by  (Livii  iiiiticraln^iciil  tlruciuir,  but  by 
their  OTfrnnic  conitntu,  a>  railj  nt  17ii^  nnd  1776.  Thtt  ii  prorrd  by  two 
voiki  oT  Fochwl,  oiif  in  1 TC2,  rnliilcd  /I'utoria  Ttntr  tt  Marii,  ti  Ilutona 
TAa/iaiiiir  per  MontiuTa  Drieriplimum  rrrela;  tbv  ulbvr  in  I77S,  rnlitlvd, 
Enluiur/  :u  ilrr  alUtlfi  Lrd-miH-MrntThrngeicbkiU.  Piiohnfl  ic*iiu  I« 
bars  d((«miiiiiid  iIik  roIttUve  putitiun  of  tlio  rocki  now  knoBti  u  the  miu~ 
tltdkalk,  rtd  or  vitrir^tnlvd  tandttonc,  liie  Mchslein,  tlie  copper  lUle,  and 
ibe  rolbc  todtc  lirgnndr.  Ilii  Ibcorvtical  gro1o)[)'  ia  rcinBikabte,  uid  far 
luptrior  to  thai  of  WemiT.  which  alterwardB  btcsine  au  pmalmt.  "  Ho 
itatetlhal  ihecoatiiicnlBireTr  funn«Hy  twi-i-rrd  by  thrMii  iintit  nftcrlhafir- 
matian  ul  ihr  niuicbclkslk :  but  a*  Cfrlain  bi-d*  only  conturncd  Te)[f tablet 
or  tcrrciliinl  aniiiinlt,  thj*  tt»  muit  hnve  been  lutruuiided  by  a  continent 
more  elevated  thou  it,  and  nhich  occupied  the  placn  of  the  prewut  uuptii, 
TUiland  hwiy  i/'^rrfMbreniwiillowedup  b}|ttir  *eH.  Dfb«elMb»veofUa 
carrM  inaMm  of  rrgclablct  into  Ot/r  tea,  wliidi  have  been  covpTcd  by  ma- 
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As  might  hsve  been  expected  rrom  their  labours  and  those 
of  Mr.  Smith  on  the  older  rocks  of  England,  the  presence  of 
fossils  in  particular  strata  was  instantly  generalized  ;  and  it  be* 
came  a  well  received  theory  for  a  considerable  time,  that  every 
formation  or  particular  set  of  beds  contained  the  same  organic 
remains,  not  to  be  discovered  in  those  above  or  beneath. 
This  opinion  has  gradually  given  way  before  iacts;  and  the 
present  theory  seems  to  be,  that  though  certain  shells  may 
not  be  precisely  peculiar  to  certain  bedb,  they  are  more  abund- 
ant in  them  than  in  others,  and  that  the  uniformity  of  organic 
contents  is  greater  as  we  descend  in  the  series  of  fossiliferous 
rocks :  so  that  the  older  the  beds,  the  greater  will  be  the  uni- 
formity over  considerable  spaces ;  and  the  newer  the  series, 
the  less  the  uniformity.  How  far  this  opinion  may  be  correct, 
can  only  be  determined  by  an  accurate  examination  of  rocks 
in  distant  parts  of  the  world ;  and  most  probably  we  shall  be 
indebted  to  the  American  geologists  for  the  first  great  advance 
on  tills  subject.  But  while  we  thus  wait  for  information,  it 
may  lie  remarked,  that  such  an  opinion  is  not  inconsistent 
with  that  which  supposes  the  world  to  have  once  been  a  heated 
mass,  which  bus  gradually  cooled  at  the  surface.  These  ob- 
servations have  been  rendered  necessary,  as,  in  the  group  of 
rocks  under  consideration,  a  great  variety  of  organic  remains, 
in  many  cases  of  a  different  character,  is  found  in  deposits 
not  far  distant  from  each  otlier. 

During  the  deposit  of  the  dlflereiU  rocks  comprehended 

line  mtid.  Similar  changes  may  now  bike  place  ;  /ur  Ihe  earth  lias  alaayt 
jtreieiiled  phanoatena  timilar  to  those  of  Ike  present  dai)."  "  He  (Fuchsel) 
found  thnt  in  the  formation  of  deposits  Nature  must  h.ive  followed  existing 
laws  :  ever}'  deposit  foniis  a  stratum,  and  a  suite  of  strnia  of  the  sr.me  com- 
position eoiislitulea  a,  I'ormation,  or  nn  epoch  in  the  history  of  the  world  ; 
tile  currents  of  the  ancient  sea  may  be  determined  by  the  direction  of  ihe  for- 
mations. There  are  many  chemical  deposita  the  furmntinn  of  which  rcntatni 
inexplicable.  All  the  sedimentary  deposits  have  been  formed  horizon  tally, 
and  nave  accommodated  themselves  to  the  inferior  surface.  The  inclined 
bed*  occur  in  that  position  inconsequence  of  earthquakes  or  oscillations  of  the 
ground,  catastrophes  whicli  have  produced  n  considerable  quantity  of  mud, 
which  distinguishes  the  deposits  which  pass  from  one  into  the  other."  (Ke- 
fersiein,  Journal  de  Geologic,  t.  ii.) — Fhe  above  and  other  obsen'atiuns  are 
mixed  with  remarks  clinracteristic  of  an  infant  science,  hut  snch  remarks 
are  comparatively  few  in  number.  Altogether,  Fuchsel  seems  to  have  been 
a  very  remnrkabJe  man  ;  and,  u  M.  Kefentein  observes,  it  was  little  cre- 
ditable is  Werner,  that  while  he  adopted  his  ideas  as  to  strata  and  forma- 
tions, he  should  have  followed  them  so  much  less  logically. 

It  may  be  here  noticed  thnt  the  celebrated  Dr.  Hooke  also  considered 
highly  inclined  and  vertical  strata  as  so  placed  in  consequence  of  earth- 
quakes; for  I  find  by  reference  to  those  curious  dociunenta,  the  MS.  jour- 
nals of  the  Koyal  Society,  that  he  stated  this  opinion  to  the  meeting  of  that 
Society  on  June  27,  1667  ;  and  he  further  inferred  that  shelh  nhich  he  had 
observed  in  aclifFin  the  Isle  of  Wight,  vrere  raised  above  the  level  of  tho 
sea  by  the  same  forces. 
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witliin  tliis  gcouj),  lh«  vnrJou^  (ipcrniions  of  NiHiire  would 
aeeni  to  have  prcic^^Mlnl,  iminlerruptcil  l>y  »  I'litBnti'ophti  so 
violent,  or  bv  any  miKlitiuit  mi  cuiiiinoii  to  u  Xat^e  surface,  as 
lo  produce  a  deiranit  of  similar  substances,  characterized  by 
l^rent  depih  and  by  similar  urj-auic  remains,  over  EurojM; ;  for 
to  this  comparatively  limited  nrea  it  would  yet  seem  prudciit  to 
cotifinr  our  funeral  illations.  Under  this  state  of  tliingii,  sprinos 
would  df  jwMt  tlic  dilfcr<.'iit  substances  wliidi  tlicy  are  c«)inUie 
of  lidding  ill  solution:  and  if  the  theory  of  internal  heiit  and 
ofif^reat  docrensc  of  surface  tcmperattire  lifi  well  fouiHled, 
ibey  would  generally  be  liuiter  tliaii  at  present ;  i.  f.  the  nnm- 
bcr  of  thermal  sprinj^s  niif^ht  be  preiiier ; — so  far  tin  iin|ionant 
consideration,  a&  perhaps  n>ore  silica  would  he  dissolved  and 
drposilcd  then,  as  indeed  might  tie  the  case  with  many  othinr 
Milwtniicvs  *.  It  ninv  be  here  remarked,  that  this  conxideiv 
lOMtn  ivouUI  have  weight  throughout  the  deposits  of  nn  older 
date ;  to  thai  the  older  the  class  of  rucks,  the  f^reulcr  would 
be  the  probability  of  an  increased  number  of  thermal  springs* 
and  consequently,  the  frreaier  the  al)un<iance  of  the  siliceous 
and  some  ottier  deposits. 

Whether  this  hypothesis  be  correct  or  not,  it  is  ^olo^ 
rally  certain  that  the  superficial  temperature  has  decreased, 
and,  Hs  Mr.  Lycll  has  observed,  shows  itself  in  the  rocks  un- 
der cunvidcratiun,  even  when  the  organic  remains  they  contain 
are  of  the  same  species  of  animals  as  those  which  now  exist; 
ll>r  diey  are  fuiind,  as  i*  to  brsecn  in  Italy,  hirfjer  than  iIiomj 
which  li*c  ill  the  tiei^^hbutirin^sfa.s  thereby  pointing  nut  their 
probable  growth  beiieatli  die  influence  of  .1  wiirnier  climate. 

A  difference  in  climate  would  also  produce  other  variations 
visible  in  the  siipracretBceoiis  rocks,  as  also  in  those  which 
were  previously  foraied.  The  warmer  and  more  tropical  the 
climate,  tlic  greater,  jierhaps,  might  be  the  cvaporntion  atxl 
the  (all  of  rain,  as  also  the  power  of  many  meteoric  agents. 
Con»e<]uciitty,  under  this  liyi^totWsis  the  curlier  the  depoiit-s 
the  more  thev  would  present  evidences  of  hiivini;  Icit  the  in- 
fluence of  such  climates.  Tro|>ic»l  rains  bur^iinj;  upon  hi^li 
mountains  hke  the  AI|m,  even  supjMsing  a  |K>rtion  of  ihem 
oot  to  have  been  so  lott/  as  at  present,  would  produco  very 

■  Hie  muiiHr  \n  which  nm*  Mlutions  of  nlirn  oro  rflWrW  •e«fn*  •■  yet 
lutrxplainciL  ll  in  well  knowa  that  iIip  Uruir),  Canri,  mnA  utlitr  planti 
vt  the  wme  naluial  family,  havt  nii  citenisl  cusling  <>f  tilica,— a  wJm  pro- 
vUnn  of  Natui'f  for  their  prolerliuii.  Out  tlic  moat  rciimikftbla  ■ilicmiu  «*• 
cnticn  with  which  «•  nn  «cqiiaiiii«d,ucini  t<ib«  ihni  which  cakM  plftce  in 
ikc  taritiv*  of  the  lUinhno,  aad  b  known  hy  tlw  imiii«  of  tabaihtrr.  Dr. 
Tunbull  Crinlit  inform*  me,  tliat  Ihe  t^hathrtr  fniuid  in  llic  ^rtm  luiinbuo 
(if  Inilis  ii  prrfcctly  tnuwIiiCFiit.  lofl,  and  isuiti ;  but  lh«l  »ftcr  ll*  »\|w 
"BT  to  ibe  "Imoiphtr*  it«  niviiliir*'  cvspflrslen,  iilil  Jl  h*«'iii«ii  0])iii|ur.  hurd, 
■ndofa  wlilir  DTgrajr  colour,  lucb  m  it  apt>tanwlien  brought  Ui  Europe. 
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different  efTects  from  those  we  now  witness  in  the  same  regions. 
Torrents  of  water  would  be  suddenly  produced,  of  which  the 
present  uihabitants  of  those  mountains  have  no  conception ; 
and  the  body  of  detritus  borne  down  by  them  would  be  vastly 
greater  than  that  carried  forwarti  by  the  present  Alpine  tor- 
rents, though  the$e  are  by  no  means  inconsiderable.  So  that 
the  differences  protluced  on  land  by  ibe  greater  power  of  m^ 
teoric  agents  in  warm  regions  should  always,  supposing  this 
hypothesis  correct,  be  taken  into  account ;  particularly  when 
it  is  apparent,  from  a  succession  of  beds  observed  in  the  same 
district,  that  the  temperature  under  which  the  deposits  have 
taken  place  has  gradually  diminished. 

Let  us  now  inquire  how  far  vegetation  could  counteract  the 
superior  decomposing  and  transporting  power  of  atmospheric 
agents  in  tropical  or  warm  climates.  It  appears  that,  all  other 
circumstances  being  equal,  the  warmer  the  climate,  the  greater 
the  body  of  vegetation  produced  in  it.  The  question  then  is, 
does  vegetation  protect  land  from  the  destructive  agency  of 
the  atmosphere?  We  can  scarcely  reply,  except  in  the  affir- 
mative. Indeed,  if  we  wanted  evidences  of  it,  we  might  find 
them  in  the  artificial  mounds  of  earth,  or  barrows,  so  com- 
mon in  many  parts  of  England,  which  have  been  exposed  to 
the  action  of  the  atmosphere  in  this  climate  for  about  two 
thousand  years,  and  yet  have  not  suffered  any  marked  altera- 
tion of  form,  though  only  covered  with  a  short  turf  for  at  least 
a  considerable  portion  of  that  time.  Now  if  it  be  admitted  that 
vegetation,  to  a  certain  extent,  protects  Intid  beneath  it,  it  wilt 
follow  that  the  greater  the  vegetation,  the  greater  the  pi'otec- 
tion ;  and  consequently,  that  land  is  always  defended  from  the 
destructive  agency  of  the  atmosphere  in  proportion  to  the  pro- 
tection required.  Without  this  provident  law  of  nature,  the 
softer  rocks  in  tropical  regions  would  speedily  be  washed  away, 
and  the  soil  would  be  unable  to  support  animal  and  vegetable 
life;  for  though  in  many  tropical  countries  large  tracts  of  ap- 
pareniiy  barren  wastes  suddenly  seem  to  i^pring  into  life,  and 
are  covered  with  a  brilliant  green  herbage,  as  if  by  enchant- 
ment, after  two  or  thi'ce  days  of  rain  ;  the  roots,  which  when 
wetted  send  up  such  vigorous  shouts,  and  those  of  the  by- 
gone annuals,  whose  seeds  now  develope  green  leaves,  are  mat- 
ted together  in  such  a  manner  as  to  produce  considerable  re- 
sistance to  the  destructive  power  of  the  rains  •. 

It  is  by  no  means  intendeil  to  infer  that  the  degradation  of 
land  is  not  greater  in  the  tropics  generally  than  in  milder  cli- 
mates, but  merely  to  state  that  there  is  a  relative  proportion  of 

■  In  the  invinnfthi  of  the  western  irorld,  there  is  treqiicntty  vcrj'  littlt 
vrgttation,  and  the  consequent  !om  of  surface  is  eoiiJiideriible. 


Supracretactom  Croup.  SI  7 

V^elable  protection  in  bulh.  Supiiose  a  rainy  season,  sucJi 
wa  is  common  in  the  tropica,  to  tiilt  on  England ;  wlio  would 
doubt  ihat  large  tracts  ol  land  would  be  bnrcd,  uiid  that  the 
barrowi  before  noticed  would  speedily  disappear:  and  tbmt  if 
the  rains  ofllic  En^li«h  climnlcwcre  (o  Tnll  in  ihe  tropic^  tber« 
would  be  scurccly  such  11  tiling  as  vpgcinlion  in  the  lowlands,  th« 
wilier  thus  prodiiccil  being  insnflicicnt  to  suiiport  the  tropical 
pUnts.  The  water,  tluiugh  il  might  Icml  lo  degrmic  the  land, 
would  be  so  speedily  evaporated  thai  little  would  be  eflcctcd 
in  that  itiannei'.  The  rains  and  the  vegetation  are  prnpor- 
tkined  to  each  other :  bitt  the  destruction  of  the  land  Kiill  re- 
mains in  proportion  to  (he  quntiliiy  of  rain  and  the  sujicrior 
force  of  ninny  melroric  ngenl»  ;  so  that,  all  other  circumslancet 
lieing  thr  snme,  the  heavier  the  rains,  the  greater  the  destruc- 
tion of  land;  anti  con>tt(|nenlly  llir  wnrmer  (he  climate,  the 
greater  the  tlegradalion  of  the  hilU*. 

It  inuit  also  be  borne  in  mind,  that  during  the  epoch  in 
which  the  suprncreiaceous  rocks  were  funned,  subterraneous 
forces  would  probably  be  not  less  active  than  thev  were  pre- 
viously or  have  been  since.  We  should  expect  to  tind  igneous 
rocks  of  vai-iout  kinds  intermixed  with  the  ncjiicoiis  deposilk; 
and,  under  Ikvouriiblv  circuniMnriCes  tnierstratitied  with  them ; 
•|>p)«iaching  through  a  Miet;eui<in  of  ngeioo  nearly  to  the  cha- 
racter of  nioilern  voknuos  more  pArticulurly  as  (heir  expo- 
sure lo  ordinary  dentructive  uiuset  would  be  grndunllv  lewi, 
that  it  would  lie  exceedingly  diflicolt  lo  Miy  where  die  modem 
volcano  commenced  and  ilie  ancient  volcano  ceastd.  There 
n  also  no  reason  why  the  same  vent  should  not  have  continued 
to  vomit  f»i-(li  various  Mibslunees  for  a  long  succession  of  ;)ge!t 
find  during  various  vlianges  on  the  earth's  surfiice,  as  has  bt^n 
prcip-iously  noliccil;  ko  that  our  endenvntirs  to  chiHify  their 

[)r(Klucts  may  not  be  very  succcmIuI.  GrentmovemenUt  tn  the 
and  may  have  been  ejected,  allertng  thi-  generul  levrU  of  th- 
rioui  districts ;  and  even  rangeai  ol  inounltiiiM  may  have  been 
thrown  up.  producing  consequent  efrei-is  tlia[  may  have  greatly 
inBueuccd  cvriain  deposits. 

It  has  been  observed  that  the  i^iiprncretacrous  rocks  present 
nuniernuK  iitstuuve*  of  freslt-watcr  deposits,  scattered  over  » 

■  III  tnipic*leuunliiol  tbalHtnuitical  and crrrping  plant* rmainc  \ntvinj 
pouililr  iliii'uiioii,  i<a  OS  W  Tender  the  forrili  iii>;<il}'  iiitpcTvinun,  nud  ili« 
trcnpoiacn  formi  and  lenrwlirrt  eatculBlcdloilioot  ofrtlip  lieuvj*  mini, — 
daw  kRiTding  protMiioti  lo  iimunKcwble  emtum  wUii'li  -n-vV.  ■bcllpr.  al 
■ucb  mtoiu,  Iwnpstli  th«m.  The  {itlWnn^  oTihn  iro|jiciil  niliiH  un  tocb 
fOTMIt  In  lw«(J  HI  tUnibincivi  uhicK  an  inhmbitant  of  tbc  iciiipcratn  regwns 
would  littlit  Duamol,  nod  i>  purtirularlv  itriklng  tu  u  shiiiij^irr.  'I'ho  niv. 
tlmi  hrokfji  in  ii>  fall,  ii  quickly  abuKbed  liy  lPi*srBiiod  IwiiMilh,  ix thrown 
inio  iht  drainage  drprfmioiii.  tthcrr,  it  nriul  be  cunfMwi),  the  lorrrula  ihui 
prodnccd  are  lulEcivnilv  furi<ni>,  anil  emit*  pt9X  dotructiiin. 
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vonMvraWx  fiiirtJict!, — a  fact  whivli  mkitik  to  point  to  m  Iiii^ 
cuntiiiuiiii*  lioily  ot  land:  in  oilier  wordi,  ii>  ilie  nre-itncv  ul' 
ctiiKiilurable  cuntinents  or  Urj^o  blandti.  And  inis  opinion 
seems  strengthened  by  finding  the  remainB  of  large  mamtni- 
t«rous  animal§  eiilombcd  in  the  same  rocks,  whicli  Arc  termed 
fresh- water,  bocaii^f  ni/irinc  remains  arc  not  delected  ill  them, 
their  organic  ciHilciitu  bcinj;  either  the  vxuvijir  of  niiinmk  of 
which  thv  ■iiiidt>j;uiis  kinds  icdiitbil  hikes  or  river*  nl  the  jirv- 
twnt  dny,  or  eUe  of  animals  or  vegetables  whu^e  unalomies  are 
fdiind  only  uii  the  dry  land.  It  is  also  inferred  th»tiliese  r^ 
mains  conld  only  have  been  entombed  beneath  deposits  in 
rivers  or  in  lakes,  whence  nlso  they  ant  often  named  lacUNtrine 
rocks.  Indqiendcnt  of  these  Incustrine  or  tVesli-water  forma- 
tions there  are  others  of  a  mixed  chiirsctcr.  wherein  the  or- 
Kanic  rcmiiinis  are  icrrcitCriul,  freih-wuter,  niul  marine;  und 
lliese  are  considered  ludepoiiCvil  in  exltiarie^,  from  »nalo;*uus 
HsvcmlilagcS  of  tlitK  kind  now  supposed  to  be  tormin^  in  xucli 
Mtiintions.  The  rocks  containing  only  marine  remitins  speak 
for  themselves:  but  it  by  no  means  ^eenis  to  follow,  thai  be- 
cause a  rock  may  contain  tcrrcsinai  or  fresh-water  remainSt 
tile  ori;;in  of  the  deposit  ■«  nccrswirily  an  estuary;  for  if  nna- 
In-jies  be  always  nought  in  llic  present  stale  of  things,  we  know 
that  sudi  remainn  me  frctjueiitly  curried  fur  beyond  the  mouths 
of  rirer*. 

It  is  ■  common  practice  to  describe  tlie  snpracreuiceous 
roeks  lu  occurring  in  basins,  such  as  the  London,  Purls,  \'  ienna, 
S«ri»,  niul  Italian  basins:  but  this  tenn  seems  otlen  exceed- 
ingly misapj)Ued;  for  great  marine  deposits  were,  one  would 
ntip|xise,  no  more  liable  to  have  been  fornKxl  in  basins  formerly 
than  now,  when  certainly,  unloss  we  often  term  tlie  great  bed 
of  the  ocean  a  basin,  we  thould  by  no  means  characterize  the 
deposit  :i«  taking  pliiee  in  such  u  cnvtiy.  Thus  we  should  ill 
characterise  the  delta  de|Hisil  of  the  C>ange«  by  terming  it 
basin-shaped.  It  is  a  common  tiling  to  speak  of  the  [.oDiInn 
basin,  when  the  supracreiaceous  rocks  which  occur  in  tliis 
supposed  basin,  seem  tiiile  else  than  the  continuaiion  of  n 
great  beltof  these  rocks  which  extends  through  Europe  by  the 
north  of  Germany  towards  the  Black  Sea.  We  also  hear  of 
the  l>le  of  Wight  basin,  us  if  there  hud  existed  a  separate  ea- 
vily  or  depressitm  iii  that  pnrtictilar  place;  while  there  is  very 
good  reiLson  for  supplying,  (us  has  been  stated  by  Prof,  Buck- 
land,)  thai  tlie  supracreiaceous  defiofiLs  of  lA>nd(in  and  lite 
Isle  of  Wight  have  onc«  been  continuous,  and  that  this  euii- 
linuiiy  has  been  destroyed  by  the  upheaving  of  the  chalk  bc- 
iicath,  subsequently  to  the  deposit  of  these  rocks;  the  inter- 
vening upraised  portiou  twvinj;  been  removed  by  tlenudalion, 
lu  hat  liap[)riieu  to  much  thtckcv  and  harder  rocks,     'i'he 


J 


Supracretac^tna  GrsMfp.  SI  9 

same  witliihe  Paris  hnsin,  which  may  have  eniily  been  conneet- 
tiil  with  those  tibove  mentioned,  and  im  v»s\\y  iep!init«c)  iVom 
them,  by  movemonu  of' the  earth,  and  by  denudation.  It  may 
(bcfcforc  have  happened,  (hat  these  so-called  baHmii  were  fur- 
morly  miitinLioiis  poninns  of  otic  nliolc,  which  various  circum- 
»tiimv«  have  disimilcd,  [mrhiips  wen  during;  the  deposit  of  the 
rtH:lc*t  in  ([iiustloit;  tbetr  couniicnccni<;ii(  hitviii};  been  in  a  sen 
which  washed  the  older  Mrata,  nnd  exieiuied  *ioni  the  west  of 
Euroi))e,  between  Scandinavia  and  northern  Ciermuiiy,  lownrds 
the  Black  Sea.  Outliere  of  these  rocks,  simihir  to  those  of 
other  deposits,  are  seen  on  the  hills  in  tl>e  VVe&l  of  ICii<;liind, 
atle^tinK  their  elevation,  and  the  demuiniion  which  has  de- 
stroyed the  continuity  of  iheir  mitv^  and  left  ilctnched  portion* 
like  iilond^  fringin;;  a  continent.  In  coiiserpirnci*  of  the  v^ 
rious  iiunenivtitN  ol   UndK,   and   the  ck'iiuilation  vitlter  conse- 

Jitient  on  ihem  or  miine  other  cnu.ie,  t]ie  barrien  of  many  a 
resb-waler  deposit  are  removed ;  and  (hough,  froni  annlugy, 
we  consider  them  as  formed  beneath  the  waters  ot  laket,  we 
arc  tot^ly  unable  to  point  out  the  shores  of  juch  pieces  of 
water.  The  student  should  be  curcful  to  keep  this  great  de- 
nudation in  mind,  not  only  as  applicable  to  the  rocks  under 
cnnxidc ration,  but  idM)  to  the  variuux  changes  and  deposits 
that  have  previcHiKly  occurred :  indeed  he  may  conaider  that 
no  coi»iderable  portion  uf  the  earth's  surface  lias  ever  remained 
long,  geologically  vpcukiiij!,  in  a  niuteof  reit;  but  that  the  rise 
and  depression  of  land,  and  Uie  removal  ofa  large  proportion 
of  it,  have  been  fretjuent.  Even  in  the  rock*  now  treaie<l  of, 
tie  will  be  called  upon  lo  consider  thai  there  has  been  an  aU 
ternaie  rise  and  deprchsion  of  lnn<l,  to  account  I'ur  an  alternji- 
tion  of  marine  and  tresh-water  dvjMMitM ;  aiul  this  \tr.  will  per- 
haps be  the  mnic  n-ady  tn  do,  im  he  ha--*  already  Mien  that  such 
movement'^  ot  the  land  have  lin|ipened  at  a  more  recent  period. 
Amid  Ko  fjreat  a  variety  of  deposits,  attesting  .«uch  ditfvrcnt 
modes  of  Ibrmaiiuii,  it  i>  no  ea^^y  task  to  knon'  where  to  begin 
in  the  descending  series,  or  what  may  be  precisely  conivm|>o- 
raneona.  In  thU  difficulty,  perhaps  the  safer  course  is  to  con- 
sider those  deposits  the  most  modern  which  contain  organic 
remains  bearing  the  clwcr  rvKcmbhince  to  the  animals  and 
vegetables  now  existing.  Now  nil  the  lerrcKtria)  animals 
found  in  envc"  and  superficial  gravels,  marls,  and  sands  what- 
ever iiuiy  be  the  theury  formed  to  account  lor  their  disapjicar- 
ancc,  niuNt  have  lived  upon  lands  existing  at  the  period  under 
cocLiideration :  and  even  supposing  them  in  a  great  measure 
(lesirnyed  by  a  catastrophe,  there  is  nothinc  to  prevent  (heir 
havin)(  been  abundantly  eniomb^-d  during  tnelr  re:tidenc«  on 
the  earth.  1-or  while  t]ic  extinct  be^irs  uikI  by.-fnat  Aerc  the 
inhabitants  of  caverns,  generation  suciwedinj;  geiicratioit  in 
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their  possession,  the  great  work  of  nature  was  proceeding ;  and 
the  ele{)lmnts,  rhinoceroses,  hippopotami  ana  other  animals, 
some  of  which  were  dragged  into  the  hysenas'  dens,  were  pe- 
rishing from  old  age  or  accident,  and  their  remains  included 
in  the  various  deposits  then  forming.  The  same  with  land 
■ud  fre^h-water  animals,  marine  remains,  and  vegetables. 

The  nearer  also,  judging  from  organic  remains,  that  the 
climates  can  be  considered  like  those  now  existing,  the  greater 
would  appear  the  probability,  that  the  rocks  containing  them 
occupied  the  higher  part  of  the  supracretaceous  series.  Thus 
in  the  tropics  we  should  expect  to  find,  among  ihe  most  recent 
of  these  beds,  remains  analogous  to  those  now  existing  in  simi- 
lar regions ;  while  as  we  approached  each  pole,  we  should  be 
prepared  to  discover  organic  remains  corresponding  with  the 
various  latitudes.  As  far  ns  facts  have  yet  gone,  this  would 
seem  to  be  the  case ;  for  the  fossil  vegetables  found  in  the  more 
recent  strata  in  the  tropics  are  tropical,  while  those  discovered 
in  contemporaneous  deposits  in  Europe  are  not  so,  but  more 
suited  to  the  climate ;  as,  for  instance,  the  vegetable  remains 
of  CEningen'. 

Should  it  eventually  be  found,  that  the  organic  remains  dis- 
covered in  tropical  countries  are  always  characteristic  of  such 
climates,  or  of  one  which  may  be  termed  ultra-tropical,  it  will 
go  far  to  prove  that  the  present  equatorial  regions  have  always 
been  under  the  influence  of  considerable  heat,  which,  though 
it  may  have  decreased  with  that  of  the  surface  of  the  world 
generally,  still  produces  a  far  more  vigorous  vegetation  than 
IS  to  be  found  in  the  north  or  south.  Should  attentive  exami- 
nation also  show  that  at  a  certain  term  in  the  series  of  rocks, 
the  nature  of  the  vegetable  and  animal  remains  found  entombed 
in  the  tropics,  does  not  point  to  a  comparatively  more  elevated 
temperature  than  a  similar  term  in  b  general  series  in  Europe, 
or  in  any  more  northern  or  southern  latitude,  it  would  seem 
to  show  that  the  ciiuse  of  this  equal  temperature  has  not  been 
externa]  but  internal;  for,  with  any  arrangement  that  may  be 
made  in  the  relative  positions  of  the  earth  and  sun,  we  cannot 
conceive  one  which  should  produce  an  equal,  or  nearly  equal 

■  The  most  recent  obserrations  on  ihe  C&ningeti  dfpo'iLt,  whicli  haa  at 
VBiious  times  engaged  the  attention  of  natkiralisis,  are  by  Mr.  Murchiaon, 
who  bat  ahown  that  it  is  purely  lacustrine,  and  fanned  in  n  depression  pre- 
viously existing  in  (he  Molasae  of  the  district ;  the  deposit  being  afienvardi 
re-excavated  to  a  considerable  depth,  thus  affording  a  passage  to  the  Ithinc. 
Of  the  many  instructive  remains  detected  in  this  rock,  those  of  a  fossil  fox 
diicovered  bj'  Mr.  Murchison  are  among  the  moat  remarkable,  as,  according 
to  BIr.  Montell,  they  belonged  to  an  animal  ivhich  approached,  if  it  was  not 
UaMtieal  with,  the  Fulpti  coniniuriii.  ITie  various  organic  remains  are  de- 
'JMbrionging  t«  Bpecieaitndi^Cingiiinhnble  from  (hose  miw  p.viating, 
Am  decidedly  extinct.     Geol.  Trans.,  2nd  scries,  vol.  iii. 
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temperature  over  our  ^tjitieroid ;  while  wv  mifjlit  conceive  such 
a&tnie  oftlimf^a  ptMsihle,  if  an  iiitcriiul  li£Kt  becapnlileorptf^- 
ducing  an  ecjuabU  surface  lempuiature,  IndepBiident,  in  m  gnat 
desre^,  of  solar  heat. 

in  llic  supracretiiccfitis  rocks  of  Italy  and  the  south  of 
France,  and  probably  also  of  oilier  Mediterranean  coiinIrie!i, 
there  scenis  bettor  cvidciice  of  the  nearer  approach  iif  or';anic 
lif«  to  that  now  vxi»liri^,  than  hiu  yet  been  pointed  out  else- 
where, though  otiitir  eviileiiee  ia  not  wanting.  Indeed,  it  may 
be  exceedingly  diHicuIt  to  Mrpurnie  the  actual  stale  of  nninuil 
and  vegetable  lile  from  that  which  preceded  it  in  the  more  re- 
cent deposits  of  Italy,  or  precisely  to  say  when  marine  remains 
simitar  to  those  now  existing  in  the  Mediterranean  were  raised 
to  various  heij^ht,>  above  i:. 

In  the  more  modern  MipracreL;iccouit  deposits  uf  the  Apeii- 
ninex,  commuuly  termed  ttub-AjienniHC  rockn,  it  If  well  known 
llini  there  i»  u  mixture  of  species  Mich  as  now  exist  in  ihe 
Mediterranean,  and  of  those  lound  in  warmer  climates.  The 
deposit  noticed  by  Mr.  Vernon  in  V'orb*hire  may  not  be  far 
removed  Ironi  this  date,  as  land  and  freslt-n'aicr  shells  were 
found  precisely  similar  to  iliosc  now  vxbting,  though  mixed 
with  the  bones  of  elephants  &c.* 

M-  De»hayo  having  inort  utteiilively  xtudied  the  conihoiogy 
of  lh*i  supracretaceuus  rock«  of  Europe,  considers  itial  they 
can  be  tuoloificntly  divided  into  three  groii|K.  1.  Tlic  more 
modern  groujt,  including  the  Sul>>Apenniiie  depoitits^  with 
many  rocks  in  !>icily,  the  Moiea,  and  at  Perpignan.  Of  700 
species  of  shells  found  in  this  group,  more  than  one  half  are 
analogous  to  exi^tinji  species.  The  English  Craf;  is  included 
in  this  group.  2.  A  group  consisting  of  the  Fnliliinsof  Tou- 
laiiK,  and  many  hods  in  Ati»triii,  Hungary,  Pohuid,  of  the 
Gironde,  and  in  the  environi  of  Turin.  Of  900  specie*  fiMind 
in  this  group,  161  have  living  anatogiien.  '^.  The  nioil  an- 
cient group,  consiiiling  of  rocks  depositetl  in  the  Ijia^ins  of 
JLondon,  Paris,  the  Isle  of  Wight,  and  Valc^nes,  and  in  cer- 
tain cantons  of  Bourdcaux  and  Italy.  Of  HOO  species  found 
in  these  beils,  thirty-eight  only  arc  analogous  to  living  species. 

The  analogues  of  the  first  gi'oup  Hve  in  the  neighbouring 
sens.  Of  the  161  sjwcies  in  tlie  second  group,  the  greatett 
part  of  the  analogues  are  discovered  in  Senegal,  Madiiijascar, 
and  die  Indian  Archi|>clago;  a  less  number  in  die  Mediier- 
nnean,  and  a  few  only  in  other  European  seas.  Of  the  thirty- 
eight  species  in  the  more  ancient  group,  some  arc  found  id 
rcrious  latitudes,  but  the  greater  portion  within  the  tropics-^? 

•  Phil.  Mag.  and  Aniwii  oTPhlloMphv.  m9— tS3i). 
t  l>««hii)Y^  Annaln  dn  Sci.  Nal.  1831. 
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We  xhould  lie  CRrvl'iil  to  ivcollvrt,  wlicti  estiitiftliiif;  the 
vnllie  of  tfie  rrmiiiiH  olnny  pnnictilnr  x)>t;cieti  or  gciiiit  iirHni* 
maU  tbund,  not  only  iu  tlioe  depcisiiH,  but  in  ihu  foviilircrntii 
rocks  generallv,  lliat  great  variations  are  produced  in  the  kind 
of  animals  inhat)iting  the  present  seas  I'V  depth  of  water,  t)w 
strcnfith  of  tidal  sti-eams  or  currents,  the  greater  or  less  ex- 
posure to  licovy  »ens  the  kind  of  bottom  in  [wiriiculiir  situa- 
tions, nnd  the  natnr^  of  llic  cliniiilc  Wt-  therefore  en n not,  if 
we  rmxon  froin  the  existing  slate  of  things,  especl  to  find  tlie 
SBRK,  and  only  the  none,  orgnnic  reninins  entonit>ed  in  a  con- 
temporaneouM  deposit  over  a  considerahle  area;  for  such  a 
supposition  would  infer  precisely  ilie  same  conditions  over 
the  whole  area,  a  state  of  thin^  that  cannot  be  considered 
probable, 

According  to  M.  Kiie  de  Benumoul,  there  exiKts  in  tite  val- 
iejx  of  tlie  iKi-rc,  Khnne,  8none,  and  l)iu^iice,  a  lar^re  depout 
»t  rolled  pebbles  anri  sands,  clearly  distinguishable  from  that 
which  accompanies  ihe  transported  blocks,  antt  more  ancient 
than  it.  It  is  not  in  general  distinctly  stratified,  but  seems 
rather  to  constitute  n  deep  mnss,  sometimes  sL-vernl  hundred 
yards  thick.  Tlio  rollcil  pebbles  can  all  be  iraccd  to  the  Alps, 
and  lire  unmixed  with  the  fragments  of  distant  rocks.  Lignite 
occurs  in  it,  and  apparentlv  bears  the  murks  of  slow  deposit. 
At  one  place,  (Valton  de  Knize,  near  Pnmmiers,)  the  lignite 
is  covered  and  supported  by  rolled  [tebbles,  and  is  itself  in- 
closed in  a  fine'grained  and  earthy  bed:  the  carbonaceous 
mass  is  divided  into  even  strata,  between  which  numerous 
shells  of  I'iatiorbes  are  discovered.  M.  Elic  dc  Beaunmni 
remarks,  that  in  places  where  the  parts  are  slightly  aggluti- 
nated, the  snnds,  mixed  with  mien,  strongly  remind  its  of 
tlioee  now  brought  down  by  the  Khone,  the  I«-re,  iiml  the 
Durance.  This  siind  snmelinie^  becomes  miirlv  and  schistose, 
containing  fragments  of  lignite,  wliich  often  accumulate  into 
sufticient  masses  to  be  pi-ofitably  worked,  the  lignite  being  in- 
cluded between  strata  of  clay,  marl,  or  fine  sand,  alternating 
with  the  rolled  pebbles.  The  lignites  of  8t,  Didicr  are  com- 
posed of  the  flattened  trunks  ol'  trees,  in  which  the  woody  fibre 
can  still  be  trr.ced.  U  is  con*i<Iered  that  these  lignite*  arc 
contempornncous  with  those  in  Savoy,  at  Novnt<;sr,  Barberaz, 
Bisses  Mottc-.Serroiex,  and  Sonnaz,  near  Chnmbery.  This 
ilqwsrt  of  pebbles  iin<i  saiKN  is  traced  through  the  plain  of 
Brevw;  it  is  ohserrable  in  the  i-icarpments  of  the  Rhone  be- 
tween lite  embouchure  of  the  Aiti  and  Lyon,  n-itli  the  same 
characters  as  are  observable  in  the  department  of  the  here. 
It  may  be  well  stu<lied  near  Lyon,  and  is  seen  ni  tlic  foot  of 
the  Jura  near  Ambronay  and  Ambrutrix.  Near  .■^jou  there 
i*  a  deposit  of  bituminous  wood,  described  by  M.  H^ncart  d« 
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'ilitirv.  who  notices  bciieatli  a  mass  of  rollct]  pebbles  am)  ar- 

frilliicc<tu>  mnrU;  I.  BlucCln^r;  S-Ligiiitu:  3- A  l.»l  of  pcb- 
)U»;  4.  liliic  dn^' ;  A.  Lifinitv;  t>.  Blue  cliiy,  coiitnir.inf;  tliu 
brnncheii,  irunkx,  imil  rooLt  of  trees,  more  or  Itnti  vrell  prc- 
sevved:?.  Hetl  «nd  bltic  clav:i;  8.  A  bed  of  biuiminoiiit  woikI, 
very  thick  and  compaci.  In  the  first  bed  of  bgnite  there  wiis 
sometimes  an  admixture  of  pebbles  ;  and  numerous  terreMrial 
and  fluviiitile  shells  were  discovered  in  tlic  mass. 

M.  Elii-  d«  Beaumont  traces  the  deposit  in  other  directions, 
nnd  conMdeiv  it  may  have  been  one  formed  in  the  wntcrs  ofa 
sthallow  take,  which  cxt«tc<l  Kiibscqiienl  lo  (he  elcvniion  of  the 
Alps  ufi^avoy  and  llaiipbim.',  but  prior  tn  dint  of  the  main 
chain  from  the  Valai:*  into  AiiMiria.  The  various  pebbles 
eeem  clearly  to  be  derived  froni  the  Alps,  ami  the  dif!i>rciit 
l^{nite  deposits  appear  to  show  that  tliey  were  not  suddenly 
transported  in  a  mass.  It  may  not  therclorc  be  unreasonable 
to  infer  that  ihcy  were  carried  forward  by  the  action  of  rivers 
from  tltc  Alps  into  the  siluiiitons  where  we  now  fmd  lh<'m. 
The  time  r<'i|iiirL-d  Tor  ihi^  wouhl  be  very  considerable;  but 
with  the  Uj^ite  deposit,  as  a  part  of  the  iiia»,  wc  can  Kcorcely 
refuse  it  a  gradual  formation*. 

The  same  author  points  out  lliat  this  mass  of  pebbles  shoidd 
not  be  confounded  with  those  ct>llections  of  Alpine  pebbles 
and  sands  which  constitute  a  Ten-  considerable  deposit  on 
either  side  of  the  Alps,  known  commonly  by  the  name  of 
Nagcllluhc  and  Molassc;  and  which  bad  not  only  been  pre- 
vtiitisly  formed  and  consolidami,  bul  also  upheaved  before 
the  pebbles  and  loinds  under  ctwi^iiteration  were  triin.vporled. 
Thete  observation)!  in  the  tame  diairict  are  highly  imjioriant ; 
for  it  muKt  rarely  happen  that  the  Na^lfluhe  and  Molasne, 
the  pebbles  and  sand  now  treated  of,  an<t  the  transported  sut^ 
fttances  of  the  ermiic  block  group,  can  be  distinctly  seen,  as  it 
were,  togcdicr,  under  circumstances  which  mark  their  difler- 
encc. 

We  -ihimUi  ex(KXt  that,  previous  to  thr  sup|>UKed  convulsion 
of  the  Al(>s  at  the  erratic  block  period,  such  marks  of  degrada- 
tion should  be  every wltere  anpnreiit ;  and  thai  the  occurrence 
of  river-borne  pebbles,  sands  and  clay^,  would  be  sufliciciitly 
common ;  and  woukl.  when  not  removed  by  BulMec|uenl  de- 
bacles, be  often  Ibund  beneath  deiwsits  formed  by  such  de- 
bacles. 

The  precise  npe  of  the  celebrated  Hovcy  coal  cannot  at  pre- 
sent be  Well  <fcivrmint-d,  but  may  eonv^niently  find  a  place 
here.     A  body  of  water  has  evidently  passed  over  it,  working 

•  EL-edpBMiimoDt,  ReclicKhraRir  Usltiv.ihi  Gtobe;  Ann.  dc«3ci.  Sat 
\SJ9  «t  lS3t). 
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hollows  in  the  clay,  and  leaving  &  large  deposit  of  transported 
substances  in  some  situations.  It  also  appears  to  have  been 
tranquilly  tteposiied  in  a  previously  existlnj;  depression  at  this 
spot.  The  area  comprising  the  surrnce  of  the  deposit  is  far 
more  considerable  thun  is  usually  given,  and  it  has  certainly 
OQce  occupied  a  greater  elevation,  as  a  mass,  than  it  now  does, 
the  up))er  portion  having  been  removed  by  denudation.  The 
principal  deposit  of  lignite  occurs  near  Bovey  Tracy,  Devon,  at 
the  north-western  end  of  the  deposit.  The  upper  part  is  com- 
posed of  quartzose  sand,  probably  derived  from  the  granite 
country  near,  of  portions  of  rocks  of  the  immediate  neighbour- 
hood, and  of  rounded  pieces  of  clay,  which  appear  portions 
of  the  clay  that  accompanies  the  Bovey  coal  formation. 

Beneath  about  twenty  feet  of  this  head,  as  the  workmen 
term  it,  there  is  an  alternation  of  compressed  lignites;  shales, 
or  clays;  the  whole  mass  dipping  at  about  20°  to  the  S.E.  or 
S.S.R  The  lignite  is  evidently  composed  of  dicotyledonous 
trees,  many  of  which  are  knotted ;  and  among  them  a  curious 
seed  is  occasionally  discovered. 

Other  similar  parts  of  the  deposit  are  worked  for  profitable 
purposes :  but  its  most  useful  product  is  a,  clay  used  in  the  pot- 
teries, in  some  ca.se5  so  fine  as  to  constitute  what  is  termed 
pipe>ctay.  Large  quantities  of  both  these  varieties  of  clny  are 
annually  shipp^  at  Teignmouth.  Lignite  more  or  less  ac> 
companies  the  clay  throughout,  occurring,  when  not  in  beds, 
as  smalt  detached  pieces.  Animal  remains  must  be  exceed* 
ingly  rare ;  for  1  could  not,  after  diligent  search,  obtain  any 
traces  of  them,  though  I  was  given  to  understand  some  shells 
had  been  seen  near  reignbriclge.  This  deposit  lias  bei?n  con- 
sidered as  part  of  the  transported  gravels  named  Diluvium,  as 
also  a  representative  of  the  plastic  clay.  It  will  have  been 
seen  that  It  exLsted  previous  to  a  great  transport  of  lobbies  in 
this  district ;  and  It  seems  more  recent  than  the  plastic  clay, 
as  there  is  good  reason  to  suppose  that  deposits  of  that  age 
once  coveretl  the  clialk  and  green  sand,  now  so  extensively 
denuded  in  Devonshire,  as  will  be  noticed  hereafter.  And  it 
does  not  seem  improbable  that  various  undulations  of  this  di- 
strict had  been  formed  subsequent  to  the  deposit  of  the  plastic 
clay  series;  which  undulations  did  not  very  materially  differ 
in  character  from  those  we  now  see,  though  they  may  have 
been  greatly  modified  since.  Now  the  Bovey  coal  deposit 
seems  to  have  taken  place  in  a  kind  of  basin,  after  a  general 
arrangement  of  hill  and  date  in  the  vicinity ;  for  it  is  exceed- 
ingly conformable  to  their  windings,  even  seeming  to  run  up 
some  valleys,  as  at  AUer  Mills,  not  far  distant  from  Newton 
Bushel,  where  there  has  evidently  been  an  old  valley  excavated 
in  red  sandstone  conglomerate,  grauwacke,  limestone,  and 
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grauwadtc  slate;  and  in  thU  ibc  alternate  beds  of  lifjnitc  and 
einy,  now  worked,  have  been  deposited.  Tlic  dejiosii  liiis  cvi- 
d«iiti)'  Ucoii  nt  one  time  more  considerable  in  this  valley,  and 
has  bi«i»  denuded;  for  on  Miibcr  Down  on  the  one  side  of  it, 
and  on  ionie  liilU  on  the  other,  there  ore  large  accumulations 
of  saiid^  and  rolled  fhiiti;  ami  allliough  it  is  possible  50010 
jiortioTi  oflhcm  may  be  the  remains  of  the  green  wind,  and  even 
of  ilie  plastic  cloy  series,  the  remainder  scema  lo  have  formed 
part  of  the  Bovey  coal  deposit.  The  following  is  a  stectioii  of 
these  rolled  flini-s  and  course  luind,  apparently  composed  of 
triturated  ()uari/  and  flints,  and  po.ssibly  uUo  clicrt,  on  tliat 
port  of  Miihcr  Down  facing  Ford. 

a  a,  rolled  Hints;  b  h,  coarse  sand.  Fig.  34. 

The  di)ipo»ition  of  the  two  is  stronf^ljr  ^ 

diara<;teri»lic  of  tlic  unequal  wash  of 
w-ater,  the  velocities  of  which  have  noi 
been  constantly  ihe  same  over  llie  same 
^wt.  A  similar  mixture  of  the  clay 
and  sand  may  Iwseen  near  Aller  Mills. 
On  ai)  inspeH:tioi)  of  the  whole  formation,  there  would,  appa- 
rently, be  little  doubt  that  it  wils  a*  before  »iai«d,  dq>ositeil 
in  a  nre^xisljnj:;  depression  in  a  variety  of  rocks^  The  only 
question  is, — vben  was  this  depression  formed?  For  my  own 
part,  1  should  answer, — afler  the  plastic  clay  on  tlie  chalk  to 
tile  westward  had  been  upheaved.  Witliout,  however,  Ihe 
more  direct  testimony  of  characteristic  orgnnic  rcoiains,  I 
should  give  this  iinswer  with  much  hesiiation,  it  being  one  for 
the  confirmation  or  rejection  of  which  future  observations  are 
very  necessary*.  Considering  that  the  relative  age  of  the 
valleys  in  this  part  of  England  is  geologically  very  important* 
I  have  been  induced  to  offer  the  above  notice,  as  it  nuiy  lead 
to  further  in(])iiry ;  though  the  detail  here  given  somew  hut  cx> 
ceeds  ihe  hrniu  liiut  should  be  itssign<id  it- 
No  doubt,  future  anil  delicate  observadons  will  detect  nu< 
mei'ous  passages  or  transitions,  in  various  countries,  from  a 
dilTcrcnt  state  of  animal  and  vegetable  life  to  that  which  now 
exists,  more  particularly  in  msrinc  remains,  not  so  liable  to 

•  According  to  Mr,  Wliitewav  snil  Mr.  KiiigHlon,  wlio  hnvn  piMjii>ii*fcl  th« 
Srcnt  advniiln^fl  iif  i-iiiitlTiui^il  locut  otracnalion,  the  Bovcy  dcpmil  cooiuti 
Miefly  of  five  ciny  bcili,  and  u  many  of  gmrpl,  tlic  Intlf-r  rnning  from  50 
l»  100  fret  ui  wiiiih,  Ttiv  cto_vIi('t!i  «re  (l('»rrtWil  M  uiidiiUting  llko  tht 
W«PH  at  Ihi*  ten;  hik)  it  i>  ttatvd  lliiii  boiiaiuh  ihc  four  morr  wcilcnt  Iwdi 
the  fioTtjr  coal  in  fnuml ;  vi\\\\e  bnlnw  (he  roorc  cnilcni  or  pipixrlnv  bed  (fn^ 
AMB%  irorkcd  to  tlic  depth  of  80  fc^ei,)  thi-rc  ii  uind  and  «1iitu  gusHz. 
n**r  in*  S.K.  comer  of  Uuvcy  Heathlivld,  ((h«  i)uii«  ^vfii  tn  thl*  fow  Hr 
•Iricl,)  ihi-  di-poiit  luH  iH-f  II  btrrpd  to  llip  Ji'plh  of  tlDO  feel  vilhout  trsTcrainf 
•I. — Nat.  I(I(L  of  Tfigiiiiioiilh,  Tor  Quay,  Dawlith,  Sit. :  by  Turtaa  and 
Kiiigstun. 
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destruction  as  the  tnhnbitants  of  dry  liuicl.  It  vraa  long  con- 
sidvrvtl  tliKt  the  rviiiiitns  of  vlejilinnbi,  rhinoccroscK,  nnu  Dia»- 
totloDK  were  curifitieil  tii  Mijierndiil  jjraveis ;  Uiit  wv  now  know 
lliat  ihey  aie  entombed  deeper  in  the  series  of  rocks,  and  were 
inhiibiiants  of  the  globe  before  the  i'a(ts:otkerium  and  some 
other  niammilVroiis  genera  bccnnie  extinct. 

It  wns  iiNo  nnce  coniitdvrvcl  ihut  thv  supnici'ctnocous  rocks 
of  Kngland  and  Ftirii  prcMintcd  U!t  with  all  the  dc|i(»il.s  which 
pwere  tbrmed  between  tlie  clialk  and  the  present  litneii ;  niid  this 
F  theoretical  opinion  being  strongly  impre§sed  on  the  minds  of 
t'geologistSt  it  was  very  natural  that  all  supracrctaceous  or  tet- 
tiiiry  deposits  should  be  considered  tis  tlic  equivalents  of  some 
one  or  other  of  Oiqso  di;U;cled  in  the  Paris  bn-iin.  Such  gencmli- 
EHlionii  of  lucul  circumstances  are  coiuniori  in  the  history  of 
geology,  and  are  &uch  ss  would  be  expected  in  the  pro};rei3 
of  any  science ;  for  until  our  knowledge  of  facts  becomes  extett- 
fiirc,  dierc  is  nothing  to  check  such  opinions.  Wc  must  there- 
fore be  exceedingly   carcfiil    not  to  consider  our  power  of 
.  checking  sueh  gciiernlizutions,  as  evidence  of  ii  clearer  stglit 
f-thaii  those  of  our  predecessors ;  while,  in  nutut  of  lacl,  we  are 
merely  in  possession  of  a  greater  mass  of  tacts,  and  are  tliere- 
fore  enabled  to  turn  them  to  a  dilfcrent  account.     Neither 
should  we  be  unthankful  for  these  genemlizations,  for  they 
hnvc  promoted  inquiry,  and  liuvc  probably  contributed,  far 
more  tlinn  we  arc  often  inclined  to  admii,  to  thut  knowledge 
:  vhich  we  now  possess  «"<'  which  [lermits  us  to  sec  thut  sudi 
Lgeneratizniioiis  are  untenable. 

^  The  Italian  deoosits,  commonly  termed  SulvApennine  from 
poccurring  at  the  lower  part  of  the  Apennines,  have  been  ap- 
[i|)cfiled  to  as  good  examples  of  a  trnusttlon  or  passage  from  the 
present  stattt  of  things  to  one  wtterciii  nnimals  were  somewhat 
brei>t:  and  thi«  appeal  leems  well  founded ;  for  among  the 
rBhells  discovered  in  them,  there  are  some  which  closely  cor- 
pond  with  [hose  now  existing  in  the  Mediterranean  ;  while 
icrc  are  others  whose  analogues  seem  to  live  in  warmer  «lt- 
natcs,  and  many  are  wholly  unknown. 

In  18S9,  M.  Desnoyent  endeavoured  to  show,  l>t,  'lliatall 
tertiary  or  supracrelaceoiu  basins  were  not  contemporaneous, 
Jul  iuccesaivcly  formed  and  filled.  2nd,  That  this  succession 
basins  may  have  resulted  from  frequent  oscillations  of  the 
wril,  produced  during  the  long  series  of  siiprncrelticcous  de- 
posits, by  the  influence  of  volcanic  agenlji,  Uii-n  very  oontideP- 
able.  Srd,  That  ihi.t  <ttfrercii(:c  in  ihe  cfH>ch  of  the  ibrroaUon 
of  basins  may  allow  us  to  distinguish  many  great  periods  in 
the  supracretaceous  or  tertiarv  deposits,  some  stable,  otltcrs 
transitory.  4th,  That  each  of  these  periods  would  comprelieitd 
depouts  fortned  in  the  sea,  cither  by  the  sea  waters,  or  by  ibe 
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rivers :  ind  deposits  romiecl  at  the  same  time  out  of  the  sea,  hy 
JaktM,  tlicrmal  »}iring5,  and  rivers ;  botli  tlic  one  Mid  the  other 
offering,  KccoriiinE>  to  llic  basins  every  possible  vnricly  of 
sedimeDL  5i)i,  'i'Ciit  the  basins  of  I'uris,  London,  wid  ihv  h\e 
ot  Wight  only  conlain  the  ancient  atid  middle  iupracreinceous 
depocits.  6tn,  That  die  lost  lacustrine  rocks  of  the  ^ine 
bnstn  did  not  therefore  terminate  the  series  of  these  rocks,  but 
that  many  formations,  both  marine  and  fresh-water,  have  suc- 
ceeded it  in  other  and  more  modern  basins,  7tli,  That  the^ 
more  recent  fonnHtioii-t  iippuir  tn  indicate  at  least  iwo  [ieri(Hi)>: 
to  which  we  may  add  that  with  which  we  ore  contemporaneiius. 
8th,  That  all  these  periods  presented,  in  their  deposits  and  in 
their  fossils,  a  progressive  and  insensible  passage  from  om;  to 
the  oilier,  from  the  ancient  state  of  onturu  to  the  present,  from 
the  more  ancient  trupracretaceous  basins  to  tlie  actual  basins 
of  our  seas.  This  author  also  endeavours  to  establish  other 
opinions,  which  may  however  be  more  questionable ;  but  tt 
seemed  necessary  to  state  the  above,  because  there  would  ap- 
pear to  be  much  truth  in  them,  nnd  because  he  was  one  of  the 
first  to  point  out  the  probable  ztKilogical  passage  of  the  ancient 
supracretaceous  depu»il3  to  the  present  state  ufihingK,  ihoueh 
he  was  not  the  first,  as  he  himself  remarks,  to  attribute  uiii 
variations  obseri-ed  in  tertian'  or  supracretaccous  basins  to  tlie 
differences  produced  by  the  local  action  of  such  causes  as  we 
now  witness,  this  having  already  been  done  by  MM.  Prevost, 
Uou^  and  otlicr  geologists.  Ho  alsii  rcmiirks  that  the  cont^ 
nental  waters  would  carry  terrestrial  and  fresh-walcr  shells 
into  the  sea,  together  witlt  the  remains  of  the  targe  mammaliai 
such  as  the  Elephant,  the  Rhinoceros,  Mastodon,  and  Hippo- 
potamus, with  fiuviatile  and  terrestrial  reptiles,  which  wouM 
tlius  become  mixed  up  with  Cctacca  and  other  marine  t^ 
mains*. 

Without  fullowing  M.  Oesnoyera  tlirongh  many  ca^es,  of 
which  the  relative  datet  may  l>e  <]uestioimble,  we  wUl  proi-eed 
(o  a  striking  example,  where  there  would  appear  little  doubt 
a*  to  the  occurrence  of  the  remains  of  the  Iat^  mammiferous 
animals  buried  in  more  ancient  titrata  than  those  noticetl  in 
the  erratic  block  gn>up.  There  it  a  mixture  of  the  remains 
of  Mastodon  jitid  Palteoiherium  in  the  basin  of  the  Loire,  in 
the  Tourainc  faluns.  According  to  M.  Dcsnoyers  the  bones 
are  bn>ken  and  worn,  their  subslanccs  black  and  har<i,  often 
siliceous,  and  altogether  resembling,  in  these  rcs|»ecl*,  the 
marine  mamiTialin  whicii  accompany  them.  The  bones  are 
stated  to  be  found  in  many  points  of  the  great  taluns  to  the 

*  Di^noym,  Obi.  tuT  on  Rn»niibU  Am  Dc|iAt»  maritit  jilu*  TMpnti  qns 
1m Ttrnins  Mrtisir**  du  Busiadcli  Sain*; — Ann-(l«>S«i.  Nftl.  1X30.  . 
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vtiil  of  Saint  Mntire.  Some  nre  corcred  with  Serpula  and 
Flialrit,  showing  ili»t  they  liave  rvniained  as  bare  Iwncs  for 
some  time  In  ihc  sea.  The  remains  arc  slated  to  be  those  of 
the  Mat-toilon  angtistidens.  Hippopotamus  majors  II.  tuhiHius, 
Ithittoffria  minnlHs,  and  also  one  of  the  Inrj^er  s()ecies  of  the 
Tapiras  giganleta,  of  a  xmaW  A'tihramlherium,  I'alteot/ieriuin 
magmtm,  the  Horw,  of  one  of  the  Kadenlia  of  the  size  of  a 
Hare,  and  of  one  or  two  Deer.  Ti>o  same  author  states  that 
a  mixitirc  of  bones  of  the  Laphiodon  and  l'at<Tothfrittm,  with 
thOKof  the  Mattodon  tapiroidrs  ^w\  niiddlcsi/cd  llhinoceros, 
an:  found  acciiti][>iinicd  \iy  terreatrlul  and  fliiviutile  iihells.  at 
Montabuzard  •. 

It  has  long  been  known  that  at  Mont  dc  la  MoHcrc,  near 
Estavayer,  Swjtzcrlnnd,  the  remains  of  the  Eiqihaiil,  Hhin{>- 
ceros,  Ho}',  Hyirno,  ntid  Antelope  occurred  in  the  molaste  of 
that  hill'l ;  and  I  remcnilier  hnving  hiid  the  remains  of  the 
Mottodon  and  Castor  pointeiJ  uiil  to  me  by  Professor  Mcisncr 
of  Derne  in  ISSOt  as  having  been  obtained  from  tlie  lignite  of 
the  Swiss  mola^seti  »o  that  the  probable  nnli(|iiity  of  thcM 
large  mamiiiuliii  hii.s  been  for  Rime  time  remarked. 

Mr.  Murchiion  Htaiet  that  at  OeorgvxgemUrKt,  near  Roth, 
beds  of  sandy  marl  and  whitish  concretionary  limestone  occur 
in  isolated  patches  on  heights  nbout  1 50  feet  above  iho  pivsent 
dntinage  of  the  district.  In  these  beds  are  subordinate  layers 
of  catcareous,  ferruginous,  and  bony  breccia;  portions  of 
which,  collected  by  this  author,  and  cxamincil  by  Mr.  I'ent- 
Jnnd  and  Mr.  Clift,  were  found  to  contain  tin-  remainii  of  Pa- 
ttrolhrrhm  magnum;  Anoplothaitnn  (new  species);  a  new 
genua  allied  to  Anthracotheiium  or  Lophiodou:  Hippopota- 
mus t  Ox;  Bear,  &c.  According  to  Kir.  Mnrchison,  Count 
Munster  had  previously  collectet!  nearly  Kimiiitr  remains  from 
the  same  place,  with  the  adtlilion  of  lIio>e  of  Pataolheritim 
(irkani i  Mmtodon  miimtus;  Jl/iirimi'ras  pygmaia,  T^fun&t.; 
Vrsus  spi-livus,  and  a  smalt  species  of  I'ox  j. 

It  would  apjjcar  that  this  curious  mixture  of  existing  ami 
extinct  geiicm  is  also  Ibund  at  Fricilriclisgemiind ;  for  M. 
Meyer  states,  tlmt  a  calcareous  rock  there  contain^  the  remains 


*  Dcmoyirn,  Aon.  dm  SrlvncM  Naturvllra,  1$39.  M.  Dmnoycn  ha* 
IMit«(]  a  tabular  virir  in  Oic  Bulletin  dx  la  Soclfl^  G(nlo)[iqu«  dc  France, 
ttLp.33G,rntitird,'rhi!Gcutoj[icnlaiid  tiro){ni)ihical  Itclatiani.  in  (he  Uasiii 
«rt1ic  Ijoirp,  nf  ihc  bune  drjHiiiM  of  imntrinl  unil  mnriner  Manimullu,  und 
fluviulitc  Kcptilci,  cunUiitifd  in  iliF  iniirliir  liTllaiy  rui'ka  more  rtcfnl  limn 
thoi*  iif  tiip  Spin'",  &c 

f  Bmitiiirt  do  tii  NiH-rc.  Sae,  Lin.  dc  Purin,  1S2S. 

;  Crafciior  Mcimcr  liad  iiriiittrd  u  nuticp  of  (hem,  with  a  plalo,  in  a  wurk 
then  in  [ha  curirnp  of  publiuntiou  at  Ui^rno,  >iul  of  wKich  the  exact  Iill«  him 
ncApnd  mv  [cciillcciinn. 

I  Murcliiaon,  Ih'oi^crdiagi  arCicoI.  Soc.  May  1631. 
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of  AfailodoH  Arvemetait:  Matt-  anguslidetui  PatteolAerium 
AureUaneTUe i  ithinocews  iiKtsivut;  Cficcroptatnus  Scemme- 
ringiii  Lophiodon;  a  small  carnivorous  animal;  Cervusi 
I'ortuifv,  &c.  Tliu  culcarcous  rock  alw  ooiituiDcii  tlie  m- 
roaiiis  u)  H  Helix*.  'I'lie  s.inie  uuihor  aUo  notices  n  inixtiirv 
of  the  remains  of  tlie  Maslodon  anguslidensi  Mast.  Ai-vemtit' 
*!>,-  Rhinoceros  inciu'viis:  Lophiodotti  Tapirus  giganletai 
tlircG  siwcics  of  pig-like  animals ;  Ctrvitsi  Gigantic  Pangolin ; 
carnivorou»  and  oltier  animals,  as  iliscovercu  nt  Eppel&licim, 
near  Alxey,  HeKxet- 

Mow  far  the  various  dejioslu,  to  which  tlie  English  cra^ 
liss  been  added,  and  which  have  been  releired  to  one  epoch, 
may  rcidly  be  contemporaneous,  it  will  probably  rctgiiirc  much 
time  to  determine;  but  at  all  weiits  the  bets  Ktnlcd  arc  im- 
portant, ax  ilicy  kliuw  thai  the  Mjutodoiiii  KliinoccroxeH,  iitid 
Hippopotami  existed  as  genera  at  the  same  time  with  the 
Lophiodon  and  Palaotkurium,  an<I  thitt  the  former  continued 
to  inhabit  certain  parts  ol'  Europe  vwhcn  many  molluscous 
Uiiimiils  existed,  similar  or  nnalogouii  to  some  of  those  coih 
tern  pom  neons  with  ourselves. 

Great  miimmali:i  are  stated  to  be  found  in  the  blue  mar)  of 
Italy,  at  Peruggia,  Parma,  and  the  Vsl  di  Metauro,  as  also  in 
the  sattdv  deposits  of  other  places  of  tlic  same  country. 

The  English  crag  occupies  a  surfnre  witli  a  variable  oullinc 
in  Norfolk  and  Suliolk.  as  will  l)c  seen  by  Mr.  I'aylor's  map, 
■nd  moreover  appears  to  be  »onic«liiit  changeable  in  its  cha- 
racter. The  .Mune  author  has  given  sections  o\'  it  in  bis 
"  Gcoiosfv  of  East  Norfolk,"  where  it  will  be  seen  to  rest  in- 
(liSerently  on  chalk  and  Loiidoil  clay.  I'tie  following  is  a  list 
of  some  of  its  oigiuiie  remains,  as  appears  in  Mr.  Woodwanl's 
"British  Orgunic  Remains,"  including  the  Mime  author's  MS. 
notes  on  the  Norlblk  crag.  Pulvpifer:  Turbinolia  iepulla. 
To  this  may  be  added  a  great  variety  in  the  possession  of 
Mr.Taylur.  Radiaria:  l-'ihtdaria  SuffbUirmis.  CiKRirLOA: 
BaUtmit  crassiK,  It.  tet^tUatus,  B.  balaiwitlei  ?  (Woodward.) 
Cokcuipkka:  Solen  uliqtta':'  Panuptca  Faujatii,  Mya  are- 
Haria,  il.  PuUut,  M.  Utiu,  M.  sudovala,  M.  trttncala  ?  Macira 
artuata,  M.  didiia,  M.  ovalis,  M.  euncala,  M.  magna,  M. 
Litteri  ?  Corbula  complaiiata,  C.  roltmdaia,  Sa-ricam  ruifosa. 
Pellicula  taninosa,  Tillina  ubiiqua,  T.  uvula,  'J',  obfusa,  T. 
prictcRuis,  Lucina  anliquala,  I,,  divaricaloy  Astatic  pinna.  A, 
aittiquala,  A.  iMe/uala,  A.  pianola,  A.  al/lon^a,  A.  imbricaia, 
A.nilida,  A. bi/miUfa,  yeiiiisaqualix,  I'.rustica,  I'.Unli/'mmis, 
y.  gibbosa,  V,  lurgida,  Vcnericardia  senUtt,  I'en.  chaour/brmii, 
FcH.  orhiaiiaris,   Vcn.  tcalaris,  Carditm  Partinsoni,  C.  an- 

•  tlrjtf.  Acta  AokL  f«».  Ixop.  Ciiol.  S«L  Cu».  twI.  xv.       i  /*irf.. 
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patattm,  C.  edtdituat,  Itoairdia  Corf  Ptetuiaimt  vmabila, 
yycula  Lnigala,  S.  QMoldi^f  N.  o6tonga,  Pextfn  eompto' 
rui£vt,  P.  tulcatus,  P.  gradlti,  P.  striaiia,  P.  obsotetus  (S  vkr.), 
P.  Princept,  P.  grandis,  P.  raanditvs,  Ostrea  Spectrum,  Terf 
irataia  varitAUit.  Mollusca  :  Chiton  octaadvUf  Den/alimm 
attatvm,  Ptitella  tr^uatit,  P.  unguis,  P.  fimigtnra,  jokf 
Emargituda  cratm,  £.  rtiicidata,  lnJvn4ilnduM  recttamy  I, 
tenavm.  Bulla  convotula,  B.  Mitmta,  Auricula  pyramidaHs, 

A.  venhicota,  A,  buednea,  Paludtaa  mbapfrtay  Natiea  de- 
preaa,  N.  ktmidautOt  N.  drriformu,  tf,  pahda.  If.  glami- 
Tieida  (tit.),  Acieon  Noa,  A.  ttriaha,  Scataria  Jhimtota, 
f  .  tuttttata,  S.Jbliaeea,  S.  mimtta,  S.  omtlis,  &  tuiitieosiata, 
TVocAus  Lnigalm,  T.  timlis,  T.  etmanxs  (v&r.),  Turbo  radis, 
X.  litioreus,  TurriUlla  iiicrajsala,  Tur.  yunetatot  Tur.  ttrt- 
ata,  Putus  ttlvtolattu,  F.  eanetUattts,  Mures  contrarius,  M. 
itriatta  (2  rar.),   iS.  n^osus  (2  var.},   M.  cottrUffer,   M. 

•  nhinatm,  M.  Peruviania,  M.  tortuotus,  SI.  ahxolaHat  M. 

corntits,  M.  rlongatui,  M.  Piillut,  M.  bulbtformts,  M.  lajuUt' 

Jbrmii,  M.  gtlAonts,  M.  angidalm.  Cams  biealenala,  Bucanuai 

grettulatian.  If.  ntgos'im,  U.  relicoium,  B.  Iclragoiwm,  B.  pro- 

I  jrinqwtmf  B.  laliosum,  B,  tiilcattm  (2  rar.),  B.  ineratsatum, 

B.  Hongaturt,  B.  elegans,  B.  Mitmla,  B.  Dalciy  B.  critpatum. 
It.  letierum,  FtJuta  Ijambtrti,  Ovtda  Ltatksi,  Cypnca  cocdiKi- 
toidest  C.  rtittta,  C,  mxUana. 

It  has  been  nuted  that  the  remains  of  the  great  mamniatia 

[-■re  mixed  with  these  Toijils  in  the  crag,  but  it  does  not  »o 

/Cleerijr  sppev  that  this  has  been  the  case.      According  to 

Smith)  the  remains  of  a  Mssto<Ion  tiave  been  tlterc  found; 

l^erul  aliliough  the  bones  of  Eiei)liii>iis  and  other  animnU  di»- 

corered  in  the  tranxponed  rocks  above  it  may,  without  ereat 

care,  be  easily  conlbunded  with  the  fossils  of  the  crag,  there 

[-does  not  appear  to  be  any  cood  reason  why  such  remains 

■hoiild  not  l3c  discorcred  in  tnis  rock  as  well  as  in  similar,  or 

nearly  similar,  strata  in  other  parts  of  Eurof>e. 

The  following  it,  according  to  Mr.  Taylor,  a  section  of  tlie 
crag  strata  at  nranierton,  near  Norwich,  whence  a  large  pro- 
portion of  the  organic  remains  noticed  in  this  rock  have  been 
derived.     1.  Sand,  without  organic  remains,  live  fed.     8. 
Gravel,  one  foot.     A.  Loamy  eurth,  four  feet.    4.  Kcd  fcmt- 
ginoiis  Mind,  containing  occasionally  hollow  ochreous  nodules, 
one  ftxit  and  a  half.     5.  Coarse  while  sand,  with  a  vast  number 
^■ofcnsrsbeltaiODefootandahslf.     6.  Gravel,  with  Iragments 
l^of  Gfaella,  one  foot  and  a  half.     7.  Brown  sand,  in  which  is  ft 
••cam  of  minute  fragments  of  sl>ells,  six  inches  thick;  fifteen 
feeL     8.  Coaraewhitesand  with  crag »hellx,  similar  to  No.  5.; 
the  7V//iN>f  luid  Slwket  are  the  must  abundant;  three  feet 
and  a  half.     9.  Red  sand  without  organic  remains,  fifteen  feet. 
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IOl  Loamy  earth,  with  large  stones  iind  crnj^  tliell*,  niic  fool. 
11.  h»rae  irregular  black  Dinu  crowded  toj^ctlK^',  one  foot. 
19.  Clinlk,  cxcavalud  to  the  level  of  the  river*. 

It  will  be  observed  Irom  this  section  that  the  transporting 
power  oi'  water  hns  been  sufficient  to  csrry  conrsc  sand,  ii»(( 
even  gravel,  ami  timt  itt  oik-  time  (Nou  7-)  there  hns  been  a 
drift  of  broken  shells.  Mr.  Taylor  bait  shown  me  other  sec- 
tions of  the  crag  strata  which  |>resent  those  diagonal  lines  ao 
frequent  in  nmchanical  rocks  of  all  nges,  wlicre  titere  have 
been  irregular  currcntj  of  water.  From  this  circiimstnnce, 
ami  Irom  the  variations  in  tlie  component  jmrt^  of  the  xectionit, 
tliere  would  appear  ren.son  to  bt^lieve  (hat  ihe  crag  nirata  were 
deposits  from  irregular  currents  of  water,  varying  in  their 
velocities  and  consec(ucnt  transporting  powers.  With  regard 
to  llie  unrolled  chalk  flints  upon  which  the  crag  strata  rest, 
diey  remind  us  of  the  apparent  disMtUition  of  «  portion  of  the 
chalk  in  place,  »o  coiimioii  over  a  large  part  of  Knglarid  nnd 
France*  previous  to  the  depo^tit  of  the  &upracreiaceotis  rock.i. 
If  we  look  to  the  Alps,  we  ftnil  on  all  sides  of  that  chain 
beds  of  various  depths  of  sandstones  and  conglomerates,  form- 
ing o  whole  of  very  considerable  Uiickness.  If  we  also  atten- 
tively examine  tli«  com|Kineiit  purts  of  Uie  Mindstonc!!  and 
conglomerates,  we  And  that  die  torroer  are  geiienilly  mere 
comminuted  portions  of  the  latter,  and  tliat  both  huve  been 
derived  from  the  Alps.  The  whole  is  evidently  a  dctritu.s  of 
the  Alpine  rocks,  and  in  it  organic  remains  are  by  no  means 
common,  though  they  occur  in  certain  situations.  Such  ge- 
I  ncral  appcariuices  woulil  seem  tu  indiattv  a  common  origin, 
I  and  tliat  origin  to  be  tlie  Alps  themselves.  Rolled  and  com- 
minuted detritus  of  the  kind  found  may  «ther  be  derived  by 
'  the  continued  action  of  what  are  termed  actual  causes,  or  some 
I  more  violent  exertion  ot  forces,  which,  producing  rapid  motions 
in  water  and  greater  destruction  of  the  land,  shoidd  accomplish 
a  far  grcnUT  tiiinnliiy  of  work  in  it  given  lime. 

It  is  (|uitc  evident  that  in  certain  parts  uf  the  AlpK,  what- 
ever may  be  the  case  in  others,  these  detritus  beds  rest  uncon- 
fiiriDsbly  on  many  limestone  and  other  rocks,  of  which  some 
my  be  referred  to  the  cretaceous  and  others  to  the  oolitic 
•cmts.  It  also  clearly  np[>eurs  that  sul»c<[uent  to  their  dc- 
posit  they  h.ivc  been  thrown  up  by  some  force,  which,  from 
the  evidence  of  pu.'iiiion  of  strata,  must  have  proceeded  from  the 
iiUtfior  of  the  Alps,  as  the  strata  are  tilted  up  from  it  on  eitlwr 
side;  it  thus  appearing  as  if  a  force  hn4l  endeavoured  to  thrust 
the  main  body  of  the  Alps  higher  upwarils,  and  had  conse- 
quently upheaved  the  lateral  de[x>aiu  of  conglomerate*  lutd 

•  Ta>lar,  Gcol.  Trsio.  ini  *etif,  toL  i. 
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sandstuncx  wjtli  tL  Tlic  two  fuUowing  sections,  one  on  the 
nonh  xide  of  liie  main  chain  of  ihe  Higlii  near  LuceroVf  the 
other  on  the  south  side  of  the  same  chain  near  Como,  show 
the  disturbed  appearance  of  the  coii^lonicrulcs.  Fig.  35.  ti 
from  the  obscrvationii  of  Dr.  Luswr;  Fig.  36.  is  a  sketcli  by 
myscll^ 

M        Fig.  35.     f 

'^^^-fFM^k  fig.  36. 


Fig.  3S.  m,  Mnrieberg;  r,  Righi;  a  a,  limestone  and  shstes, 
contjiiniiig  nutnmulttes  and  other  fossils ;  b  b,  conglomerate  of 
rolled  pebbles,  composed  of  pieces  of  pre-existing  Alpine  rocks. 
Fig.  36-  a  a,  vertical  or  nearly  vertical  beds  of  gray  limcKlone 
(containing  much  silica]  covered  by  the  conglumenites  and. 
sandstones  b  b,  aUo  composed  of  pre-existing  Alpine  rocks 
There  will  be  little  doubt  in  Ihe  mind  of  the  reader,  that  the 
conglomerates  have  been  upraised  since  their  deposit,  and 
even  have  been  thrown  over  nt  the  Righi,  if  the  appearances 
between  that  mountain  and  the  Mitrteberg  may  not  be  caused 
by  a  fault*.  There  is  also  another  curious  fact,  which  is, 
that  limestone  strata  near  Como  have  been  upheaved  before 
tlie  deposit  of  the  conglomerate. 

if  we  transport  ourselves  from  Como  to  the  Maritime  Alps, 
we  find  tliat  these  also  have  been  upheiived  before  the  ih-po>iit 
of  the  rolled  fragments,  which  arc  clearly  derived  from  tl»e 
high  adjacent  country.  The  rocks  upheaved  in  the  vicinity  of 
Nice  are  com|>act  white  limestones,  with  gypsum,  or  arena- 
ceous limestones  and  beds  charged  with  green  grains;  which 
loiter  may,  perhaps,  be  referred  to  the  cretnceous  group:  but 
there  are  oilier  rocks  more  eastward  charged  with  Nummulites 
and  other  fossils,  which  may  belong  to  some  deposits  that  will 
be  noticed  in  the  sequel. 

While  on  the  subject  of  Nice,  it  may  be  as  well  to  notice 
the  siipracrctnecous  rocks  of  that  place  generally.  After  the 
more  regular  stratii,  Iwfore  noticed,  were  uphenved,  the  relative 
level  of  the  sea  and  the  Maritime  Alps  must  have  lieen  very 
different  from  what  it  is  at  present,  tor  at  the  height  of  1017 
feet  on  tlie  western  side  ot  Mont  Cao  (or  Cnlvo),  blocks  of 
the  same  rock  of  which  the  mountain  is  composed,  namely, 

*  M.  Khrl  auiirci]  inc  (wliile  nt  Zurich  in  l!)2!),)  tJint  llii*  nvcrtfaroim 
diarncm  bm  more  coniidprntile  in  oihcr  lilualtoni  in  ihe  line  of  llic  Kighi : 
i<  iiit'VCt'ediiigtv  dcurnbli'  ihul  this  bIiouIiI  be  ili<tiiict1y  drtcnnineil  to  Iw  ui 
DvrrtliTiiw  <if  ifiir  atruts,  uii<l  llut  a.  cnM  lunpludiiinl  fnult,  whicll  might 
Uiiljr  occompuny  a  (T«st  longilndiiul  upiiae  of  ttnila. 
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wbitc  compnct  lim«!tb)ne  and  dolomite,  bear  Diarks  of  Itnving 
bet.-n  pierctd  by  lithmtomoiis  ^lietU:  snd  this  lias  been  accom- 
jtliKiied  <lurin|;;  s  |)eriod  of  comparative  tranquillity  ;  tor  tl)u 
fra^^ments  of  rack  are  angular,  oiid  bnvc  evidently  not  been 
transported  from  nny  considerable  diiiaiioc.  Tlii'  same  kind 
of  breccia  covers  tlic  tide  of  tiie  mountain,  sepuniiing  a  cr«at 
moss  of  rolled  [>ebbles  and  sandstones  from  the  Ria.-iii  ot  dis- 
turbed white  limeitone  of  which  the  mountain  is  com^Kuctl, 
ilie  blocks  still  drilled  with  liolcsi  ns  may  here  and  there  be 
observed.  At  the  base  of  Mont  Cno,  uiid  at  n  |ikice  named 
the  Fontaine  dii  Temple,  there  iii  an  excellent  ;(ectiui)  of  this 
breccin,  where  the  linicatoiie  blocks  are  auj^ulur,  mid  some- 
iiiiies  of  large  si/e,  weighing  many  hundred  pounds.  They 
are  still  drilled  with  holest  such  us  arc  formed  by  boring  shclU*, 
«nd  are  encased  in  a  cement  coinpose<l  of  siliceous  grains  »|{- 
elutinatcd  by  culcnreoiis  matter.  The  whole  therefore  appears 
like  u  (itiilc  of  repose;  but  if  luilher  proof  were  reijiiisilc,  it 
would  be  Ibiind  in  certain  shells  which  have  much  the  appear- 
ance of  Sponilyli,  the  lower  valves  of  which  are  attached  to  the 
blocks,  not  only  near  the  Fontaine  du  Temple  but  higher  up 
in  the  mountain,  and  the  cement  ha»  gently  covered  up  the 
finest  of  their  edi;ex.  Now  if  there  hiul  ueen  any  considerable 
iDotiwi  ciJ'  the  water,  more  than  is  common  in  moderate  cur- 
rent, this  cnnid  not  have  happened;  for  tlie  line  eilgcsortbti 
slielb  (ami  they  are  very  iine.)  must  have  been  destioyed. 

If  we  proceed  to  the  shores  of  the  present  sea,  we  alio  find 
evidences  of  a  trnnijuil  residence  of  water  over  the  disturbed 
strata ;  for  beneath  the  Chateau  de  Nice  we  observe  an  open 
crack  pierced  by  lithodomous  shells,  and  these  nhells  still  re- 
maining in  the  holes;  and  we  know  that  this  happened  before 
the  ejiuch  when  such  an  abundance  of  rolled  Alpine  pebbles 
was  carried  over  diis  district,  because  we  tind  part  of  die  cleft 
filled  op  by  them,  burying  many  i>f  the  holes  und  their  i]imale.s. 
That  this  residence  of  the  sea  wa.t  not  moineniary  is  shown, 
M  before  observed  tnider  tlie  head  of  Usseous  Breccia,  by  tbc 
diflerent  size  of  the  lithodomous  shells  and  holes,  great  and 
small  being  mixed  with  each  oUier,  affording  evidence  of  a 
ditlerence  of  their  ages. 

In  this  de^wsit  1  have  only  detected  a  very  lurge  Pectcn, 

found  aUo  in  I'iedmoiit,  the  lithodomous  and  oilier  slieJIs 

before  noticed,  the  tooth  of  (perhaps)  a  Saurian,  and  soiiiu 

,  tmuller  sjiecies  of  Peclcn ;   but  no  doubt  a  more  extended 

search  would  amply  repay  the  geologist. 

Near  the  Fontaine  uu  Temple  are  some  gray  marls,  resting 
on  the  obovc,  which  probably  constitute  the  base  of  Uie  bltra 
or  gray  marly  day,  which  next  succeeds  in  the  order  of  sujicr- 
pontion.     This  clay  contains  a  great  abimdaitce  of  marine 
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nutBiiM,  which  have  been  enumerated  bj  M.  KJsso*,  aod  of 
«hich  many  are  identical  with  (I)o«e  noticed  by  HroocbJ  in  tbe 
8ub'  Apennines.  With  them  vegetable  remains  are  ducovered, 
but  these  are  rare.  There  is  nothing  in  ibis  dqx>sil  whicb 
does  not  mark  n  continuance  ofa  comparative  state  of  repose. 
The  most  dcliciite  sbellk  are  well  preserved,  .ind  all  ihcir  fine 
edges  are  uninjured.  Next  follow*  a  very  difJiircnt  state  of 
thing*,  one  in  which  pebbles  of  the  Alps  have  been  rounded 
by  attrition  and  conveyed  by  the  force  of  water  over  the  d^ 
posits  that  hare  been  proceeding  so  quietly.  This  force  has 
often  lorn  up  tbe  superficies  of  the  clav  beds,  as  must  neces- 
urily  happen,  whrtlicr  the  ciirreiits  of  water  thus  produced 
be  considered  a*  ttie  currents  of  rivcm  or  tliusc  of  the  sea ; 
for  ibe  force  or  velocity  of  water  capable  of  lmii$poriiiig  peb- 
bles must  necessarily  be  too  great  to  permit  clay  or  marl  to 
remain  at  rest ;  it  consequently  must  cut  it  up,  and  leave  the 
surlace  uneven,  producinganirrcgular  mixture  of  clay,  gravel, 
and  stind  nt  tlic  line  of  jui)clii>n.  Now  tliis  is  precisely  what 
it  has  done,  as  may  lie  seen  by  the  follnwing  M-ction,  which  is 
not  uncommon  in  the  vnlleys  forme<l  in  tht:  .itipmcretjiccous 
du))osit  near  Nice,  and  which  only  exhibits  the  uncoiilbrmable 
character  of  the  two  rocks,  it  being  abnosc  superfluous  to  ad- 
duce examples  of  tlie  mixture. 

Section  of  the  Vnlley  of  I^  Modehiine. 
e  c,  bed  of  the  torrent ;  «,  blue  maily  clay  ; 
6  h,  bcdx  nf  rolled  Alpine  pebble*.  This 
gravel  aiui  sand  deposit  is  ol  very  consider- 
able thickness,  and  dips  g«nily  seaward, 
sloping  up  to  the  hills.  It  spreads  out  like 
a  fan,  the  point  or  centre  of  the  rndii  being 
inwards  towards  the  nioimtnins.  Tint  form  will  not  help  ns 
in  determining  whether  the  deposit  was  succeviive  during  a 
long  series  of  years,  by  means  of  a  river,  or  was  more  sudden, 
and  caused  by  more  violent  rushes  of  water.  Be  this  as  it 
may,  it  is  quite  clear  th.-it  tlie  cmiscs  which  hnrc  operated  in 
this  district  hare  not  been  ulwayK  the  Kamc.  A  period  of 
companitive  repose  has  been  succeeded  by  one  of  soraewliat 
considerable  motion;  and  if  the  whole  were  considered  as 
'  derived  from  river  detritus,  we  must  suppose  that  this  river 
I  was  at  first  by  no  means  rapid,  and  afterwards  acquired  con- 
'siderable  velocity;  that  it  continued  a  quiet  river  ior  a  con»- 
llcrable  period,  nficr  which  il  Inxamc  ii  rapid  current,  no 
longer  transporting  mere  argil  laceoii.i  and  calcareous  particles, 
I  but  uiid  anil  pebbles.     The  only  mode  of  reconciling  these 


mppearances  with  the  river  bypoclicsis  seems  to  be  the  suppo- 


Fig.57. 
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aition,  thnt  originally,  tip  to  and  including  t)i«  period  of  tlie 
clay  with  its  kIicUs,  the  nvvr  wok  one  with  n  cmiill  current,  and 
tliut  the  «ilt  was  deposited  at  a  distiince  from  the  xtioru ;—  t))&t 
the  reliktive  lereh  of  sea  and  htnd,  uwinj;  to  the  uleviiiinn  of 
the  latter,  were  somewhat  suddenly  changed,  and  that  the 
river-course  was  lengthened,  and  tlic  velocity  of  the  current, 
from  die  increased  declivity  of  the  bed,  became  sufficient  to 
tnuitporl  [wbblcs  over  the  clay*. 

Whetlier  we  admit  this  hypothesis,  or  that  of  a  more  sud- 
den rush  of  waters,  a  considerable  rise  of  land  would  seem 
re({uisile,  as  also  that  the  force  wa&  exerted  between  the  de- 
posit of  (he  clay  and  thnt  of  the  pebble:!.  If  we  suppose  a 
sudden  rise  of  land,  c^iusing  a  difTerciice  of  levels  to  the 
height  required,  probably  a  thousand  feet  and  more,  the  Ixxiy 
of  waters  in  the  vicinity  would  be  thrown  into  motion  ;  tlie 
waves  being  in  pro]K>rtion  to  the  disturbing  force,  and  the 
upraised  and  fractured  land  bein^  exposed  to  all  its  violence, 
rounded  pebbles  would  be  formed  in  tibundiince,  and  the 
supeHicieti  of  the  ciny  waihed  into  inequalllifs. 

It  might  Ik  conxidert^d  fnitii  a  ^laiice  at  tlie  Maritime  Alps 
that  the  clay  and  the  nebblea  alternated,  and  tliat  these  alter- 
nations merely  showed  a  deposit  of  one  kind  at  one  time,  and 
of  anodicr  deposit  at  another;  and  certainly  there  are  places 
where  they  do  seem  to  ulteniatc  to  a  ccrliiin  cxtenl,  particu- 
larly at  the  line  of  junction.  This  occurs  at  V  inlimiglin,  where 
tfae  aitcrniiting  dim  contain  organic  remains  ;  but,  ncverthe- 
Uaa,  the  bu^ic  of  the  deposit  at  that  jilace  is  clay,  many  hun- 
dred feet  deep  (beneatti  the  Castel  d' Appio],  and  the  lop  in 
a  mass  of  pebbles.  So  that,  under  cither  hypodiesis,  we  are 
compelled  to  admit  a  great  change  in  the  velocities  of  water 
pBtnog  over  the  same  situation,  one  from  slow  to  riipiil ;  and 
It  Mems  didicult  to  explain  this  on  any  other  principle  than 
n  change,  more  or  less  sudden,  in  the  relative  levels  of  the  sea 
and  Innd- 

This  superposition  of  gravel,  in  which  the  rolled  fragmenLt 
arc  sometimes  by  no  means  small,  showing  a  considerable 
cliange  in  tlie  velocity  witli  which  water  haii  ])at<«4l  nrer  the 
same  country,  is  not  confined  to  the  environs  of  Nice  and 
Vintimiglia,  but  is  to  be  noticed  in  other  situations  between 
these  places  and  Genoa,  and  extends  on  the  olher  side  of  tlie 
gulf  into  other  purls  of  Italy-  The  cluy  is  lun  iiiwiiys  present, 
uc  causes  that  prtMlueed  it  not  hnving  acted ;  but  1  have  here 
and  there  observed  friijjments  of  rock  beneath  tlie  mass  of 

*  It  ihniiid  br  olHcn-L'd.  ihat  in  certain  litualioDi  tb«  11141I  brcnmrs 
utnarvoiu  at  lap,  chuiigitig  iuto  a  Mnd  i  «cnniiig  to  show  lliat  Uic  Iran*- 
porting  power  had  iijcrvtMeil  luoro  gradually  in  •om*  utuationa  ibaa  IB 
oilier*. 
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sand  and  pebbles,  wliich,  by  tlieir  ingularity,  position,  and 
occsfioDai  mixture  uriih  uabroken  fossils,  seem  to  sliow  thai 
tJiCT  haw  not  panicipat«l  in  tlie  transporl  of  rolled  |>ebblca. 
If  we  cuter  ilic  IhhIj-  of  Italy,  and  continue  toward*  Florence 
and  lloftie,  vm  find  u  xerics  of  sands,  marls  or  clays,  which 
contain  manv  of  the  organic  remains  of  tlie  Nice  rocks,  and 
were  probably  coniemporaneous  with  them ;  and  wc  may  here 
aUo  observe  a  change  in  the  vdoci^  of  the  water  which  hax 
depoxitcd  tlic  iliflcrciit  substnnces.  Thus  between  Senna  and 
Florence  we  shall  observe  a  succession  of  cluy  or  marl,  sand 
and  pebbles,  ihe  latter  particularly  abundant  on  the  approach 
to  Floicnce,  and  appareiiily  conaiiiuling  the  upper  beds.  It 
would  therefore  appear  that  the  pha^uoinena  noliceil  near 
Nice  are  not  alto^-lher  local,  ihough  tliey  may  be  niudilied 
by  local  caiiKi:^  but  somewhnt  general.  InJcctl  the  siruclure 
of  many  rocks  on  the  other,  or  Adriatic  ude  of  tlic  Apennines, 
shows  that  they  merely  form  a  part  of  some  great  whole,  if  wu 
look  at  their  mode  of  deposit,  even  independent  of  or;gnnic 
remains,  which  nie  found  closely  to  agree.  It  would  nodotibt 
be  ca»y  to  stale  gi-iicrully  ccrlain  facts  that  may  be  observed 
in  the  great  gidf  of  Mijiracreiuceoitx  rocks  which  extends  into 
the  northern  pari  of  Italy,  between  the  Apennines  and  Alps, 
and  thus  to  present  an  appearance  of  knowledge,  and  an  inti- 
mate acquaiiilance  with  the  whole  mass.  The  more,  however, 
I  have  looked  into  parts  of  this  mass,  the  moi'e  I  am  convinced 
that  our  knowledge  of  those  data,  that  we  ottght  lu  [Knicsa 
before  we  generalise,  is  imperfect.  Certainly  uic  Sul>-Ai»cn- 
nine  marU  and  sands  preserve  a  general  character  down  Uie 
whole  range  of  the  Apennines  into  the  Adriatic,  and  from  the 
abundance  and  nature  of  their  fossils  have  attracted  consider- 
able attention ;  but  their  various  connexions  with  other  rock^ 
more  parliculnrly  with  those  bericatli  tliein,  and  iheMi  a^n 
with  others,  yet  rM{uires  much  attention,  judging  at  least  trom 
published  documents.  If  the  geologist  would  make  a  careful 
section  from  Rimini  to  Foli|2no,  on  the  road  to  Komr,  over 
the  A))ennincs,  he  would  6nd  mucli  to  reward  his  labours; 
or  if,  iri»tciid  of  pursuing  the  high  road,  he  were  to  keep  ib» 
coo^t  from  Ancona,  and  obscr^'e  the  various  rocks  as  they 
successively  plunge  into  the  Adriatic,  and  thus  avail  himself  of 
coast  sections,  he  would  be  tendering  good  service  to  science. 
He  would  find  the  white  limestone  of  the  main  chain  contorted 
and  twihted  in  every  direction,  and  many  of  those  rocks  which 
rest  upon  it  not  ipiitc  so  quietly  arranged  u))un  it  as,  tlietv 
reiically,  tlicy  ought  to  lie.  Me  would  also  observe  some 
cnrions  instances  of  denudation  in  the  more  modem  rocks, 
producing  numerous  isolated  and  steep  liilU, crowned  bylowii» 
and  villages,  the  picmicsque  arrangement  of  which,  if  he  l>e 
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also  an  admirer  of  bcnutiful  scenery,  wUI  add  not  a  little  t» 
thcplm^urcf  of  hi.i  jounn-y. 

In  t)iv  lia&in  betwt^-n  tlie  Jiirn  ami  Alps,  In  ^wit/cr)niiil  nnd 
ihence  inio  AuMria.  there  are  ininiens*  flcciinnilatioiis  of  rolled 
pebbles  and  «ands,  known,  generally,  by  the  names  of  Nogel> 
Jluhc  and  Moia«st-,  the  whole  composed  of  Alpine  deiritus, 
and  entombing  terrestrial,  frcsh-wutcr,  and  marine  remains. 
^Vgrioiiii  ariificinl  divisions  litive  been  made  in  this  mKH,  and 
.  of  it  have  been  conitidt>red  equivalent  to  dcpuMtn  in  the 
?aii3  basin,  i.  c.  of  contemporaneous  formation  with  them. 
M.  Studer,  who  has  cxnmincd  this  mnss  in  .Switzerland  with 
eotwidcmbic  attention',  agrees  with  M.  Brongiiiari  in  refer- 
ring (he  molatse  to  an  epoch  posterior  to  the  gA  pseon.i  deposit 
of  the  Paris  basin.  To  whatever  relative  age  parts  of  this 
mass  may  be  referred,  the  mineralogical  character  of  the  ac- 
cumulation would  seem  to  show  that  it  was,  as  a  mass  pro- 
iliicod  by  nearly  similar  atuses,  such  aw  cRccIcd  a  degradation 
of,  iinti  a  triin!(porl  front,  the  A1p:t. 

The  pebbles  are  generally  of  that  magnitude  which  it  would 
require  water  movinc  with  considerable  velocity  to  transport. 
We  therefore  should  inquire  what  current  or  currents  would 
be  able  to  produce  the  effects  required.  If  we  can  obtain  a 
probable  explanation  uf  the  maximum  etfecw,  wc  may  perhaps 
nearcli  for  the  minor  effects  in  a  lc»;s  intense  exertion  of  the 
same  forces.  M.  Studer  considers  that  there  is  evidence  of 
the  more  recent  beds  being  furthest  tiom  the  Alps,  and  nearest 
to  the  Jura;  this  is  precisely  what  would  be  expected  either 
by  the  hypothesis  of  the  cont)nue<l  action  of  meteoric  causes, 
or  by  that  of  a  wiries  of  debacles  fnim  the  Alps.  If  rivers 
have  effccte<l  the  tratisport  of  the  pebbles,  ihey  must,  from 
the  si/e  of  the  pebbles,  have  had  considerable  velocity.  We 
should  expect  the  rivers  to  push  forward  their  detritus  into 
the  great  basin  between  the  Alps  and  the  Jura :  but  being 
once  freed  from  the  high  mountains  and  tlteir  rncky  channels, 
they  would  endeavour,  n*  all  river*  do  when  not  cut  oil'  by 
rapid  tides  and  currents,  to  produce  deltas,  and  these  might 
at  first  cause  mixtures  of  gravel,  sand  and  clay;  but  the  more 
they  were  advanced,  the  grwiler  would  be  their  tendency  to  a 
horizontal  arntngenicnt,  ond,  consequently,  the  le>s  die  velo- 
city of  die  current,  and  the  smaller  the  transporting  power. 
Therefore  die  same  river  which  could  once  carry  large  peb- 
bles to  the  sea  would  after  a  lapse  of  time  be  unable  to  do  so, 
unless  an  elevation  of  the  mountains,  whence  it  flowed,  should 
cause  a  new  system  of  levels,  and  the  river  thus  acquire  in- 
creased velocity,  transporting  fwbbles  over  the  ground,  which 
it  formerly  otdy  covere<l  wiili  silt  or  sand.   Ilic  question  then 

*  Miino}[rRphic  der  Mnlasic :  Btmt,  IB3S. 


938 


Supraentaceous  Croup. 


■rises,  \\*ill  the  bdgbt  of  the  Alpic,  comparMl  with  tlic  di- 
■uuoe  from  these  mountains  at  which  large  pebbles  are  fuutid, 
permit  us  to  consider  ihc  transport  of  these  pebbles  possible 
bv  rivers?  In  Hiitwcrlng  ihis  "c  must  be  careful  to  exclude 
those  superficial  gnivels  fcbttcred  over  the  lower  Innfls,  and 
down  the  great  vallev  of  the  Rhine,  the  triut»pon  of  which  it 
soctn*  difhcult  to  conceive,  except  by  nteaits  of  water  moving 
wit)i  a  greater  velocity,  and  ia  a  greater  body,  than  am-  river 
flowins  from  the  Alps  could  possess.  We  should  onfy  con* 
sider  tliosc  »and-  nnd  pebblobcds  which  constituted  the  hills 
on  the  outskirts  of  the  Alps  before  they  trere  dcnudctl  as  ve 
now  $ce  iheni.  To  do  this  tairly  would  require  some  ex- 
ceedingly delicate  calculations ;  and  we  should  remenilier  thut 
tlie  wanner  the  climate  the  higher  the  line  of  iierjictual  snow, 
and  coosequcDtly  the  greater  would  be  the  tail  of  the  runnuig 
waters.  On  the  river  theor)-,  we  shall  also  have  to  account 
for  the  extraordinary  equalization  of  the  Alpine  pcbble-bcds, 
and  iheir  general  resentblaDce  throughout  so  lone  a  line  of 
country, — a  somewhat  difficult  task;  (at  if  nwrs  torroed  the 
mass,  each  river  would  transport  its  own  detritus  and  push 
this  forward ;  and  though  their  various  deltas  might  ultimately 
tnect,  there  would  be  no  stratificalion  common  to  the  whole 
mass,  but  one  peculiar  to  each  delta.  The  older  or  first  trans- 
ported Alpine  detritus,  marking  the  commencement  of  UiU 
great  degruilation  of  the  Alps,  rests  reinurkably  even,  over 
coi»idcrabIe  spaces,  on  the  rocks  benenth  tliem,  which  b 
saircely  consistent  with  their  delta  or  river  torniation.  lliat 
these  latter  now  form  as  much  a  part  of  the  great  transverse 
valleys  as  any  rock  benaith,  rising  to  tlie  height  of  several 
thousnnd  feet,  is  no  objection  to  the  river  hypotttcsts  ;  for  the 
causes  which  upheaved  the  Alps  would  upheave  lliese  beds 
widi  the  rest,  and  they  would  be  traversed  by  the  transverse 
cracks  cc|ti3llv  with  the  lower  rocks. 

Upon  the  iiypolhesis  that  the  pebbles  and  sands  have,  in  a 
great  mensure,  heeii  trun$|)orted  from  the  Alps  by  debacles, 
caused  by  inovenients  in  the  Alps  themselves,  which  produced 
corresponding  agitation  in  the  seas  that  bathed  their  sides,  it 
is  not  required  that  these  mountains  should  have  been  so  lofhr 
us  seems  necessary  under  the  river  hypothesis ;  and  the  whirl- 
ing of  the  waters  and  currents  produced,  mlf<ht  eiiunlize  the 
detritus  In  beds — mit  only  llial  detrilu»  wliicli  mif;bt  lie  broken 
awav  during  a  convtiUion,  but  all  that  previoiiNJy  tiiriued  by 
Ute  river»,  and  on  die  beaches  and  delltui,  which  wotdd  give 
way  before  the  force  employed. 

While  on  this  subject,  let  us  for  a  moment  consider  Uw 
Swiss  lakes,  which  occur  precisely  where  tliey  should  not,  if 
rivers  are  to  be  considered  the  only  excavating  forces.     The 
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lake  of  Conxuncc  is  contained  in  th«  rucks  under  considera- 
tion; tlie  luke  of  G«iicvii  purtljr  in  then),  and  partly  out  of 
iheni  in  older  nxiks;  tlie  lake  ol'  Lncerne  tlie  same;  and  the 
lake  of  Neufchatel,  with  one  of  its  sides  bounded  by  the  Jura, 
and  the  other  bv  the  molassc  and  na;^clHuhc.  No  supposition 
of  river  exnivution  rnti  meet  ihcsu  cn«cs;  for  the  moment  the 
Telocity  c«iureH,  then  wit)  (he  excavating  power  ceuc  with  it ; 
and  we  cannot  conceive  a  river  culling  out  a  deep  bnsin 
bounded  on  all  sideii  by  e<)ual  levels,  the  drainage  of  wlitd>  is 
Dearly  on  a  level  with  the  entrance  of  the  river  into  the  basin  : 
but  under  tJtc  liypxhoiig  of  a  mass  of  waters  thrown  into 
agitation,  the  tlilHculty  duct  not  appear  lo  be  i^reitt;  for  amid 
lii«  vario(i>  wliirU  and  great  ^dies  of  water,  iiieijuitlilles  of 
all  kinds  must  be  forniea;  and  although  the  depressions  may 
appear  to  us  considerable,  they  an,  when  compared  with  the 
general  supcrltcics  of  land,  triRing.  If  we  suppose  a  body  of 
waters  suddenly  poured  out  of  the  great  transverse  valleys  i^ 
tlie  Alp*,  it  would  have  a  tcndi^iiiy  to  cut  up  the  ground 
where  first  discharged  upon  die  low  laiuls,  l)clbre  it  had  lost 
its  great  velocity.  I  admit  that  this  supposition  does  tint  ac- 
count for  all  the  difficulties ;  indeed  the  present  remarks  are 
flierely  made  lo  cull  attention  to  the  subject,  for  the  lake  of 
Constance  is  not  close  to  the  valley.  .  The  position  of  the  lake 
of  Netifcltaiel  is,  however,  not  incoiiMsteiit  willi  the  idea  of  a 
mass  of  water  Nlriklng  the  sides  of  the  Jura.  Tlic  lake  is  un- 
e<)ually  excavated;  and  during  some  suundirigH  which  I  once 
made  upon  it,  I  found  a  hdl  in  the  middle,  but  u  tew  tathums 
beneath  the  surface,  and  with  a  steep  escarpment  on  one  side  *. 
These  remarks  on  the  lakes  amid  the  nagelfluhc  and  moiasse 
liave  been  iniruduced  merely  to  show  iliat  other  cxcuvuting 
forces  tlian  thu»e  of  rivers  would  seem  necessary  lu  explain 
some  phaennmena  now  observable  in  this  district;  and  ilim  if 
auch  forces  lin^c  once  acted,  there  does  not  appear  any  reason, 
from  the  luiturc  ot  the  country  generailvi  tliat  they  may  not 
Jiavc  acted  at  other  tinies. 

It)  many  parrs  of  tlie  mass  ibere  would  appear  evidence  of 

, «  quiet  deposit,  as,  for  instance,  the  dqKniu  of  lignite,  such 
as  those  of  Kspfnach,  which  contain  the  remains  of  the  Mat' 

■  todon  anputi'lc'is,  a  Khinoceros,  and  a  Castor.  One  of  the 
■filnnta  is  noticed  under  the  naitiu  of  Endo^enitts  haciilaris. 
Otlter  tigniiesi>ccur  at  Lausanne,  Vevay,  Ugg.Sbc.,  and  occur 
in  die  lower  pan  o4' the  mulatse;  Fiabeliaria  ScAIoiAeimii  [iviiii^ 
according  to  Brongiiiart.  found  in  that  of  Lausanne.  The  re- 
mains  of  the  I'aUtotheruan  have  also  been  discovered  in  the 

•  ITiii  ciM*  bf  11  pi>rii(ni  oX  (h»  more  wIlJ  rock  r.f  \Vf  Jiirs,  doic  to  ii, 
wlilHi,  bviiig  lisrdcr.  lu'iMr  ruiitHl  lb*  WMs«*liug  sclion  than  ibv  owfe 
•Mil;  removed  tiiniU  sud  pebbl**. 


S40 


Supraerdaceoia  Group, 


moliuw  lued  for  building  near  the  lako  of  Zurich.  These 
remains  would  appear  to  poini  to  a  {leriod  nhea  ■  part  of  this 
deposit  vas  funiiin;;  quictJy,  «nd,  if  fresh-water  remains  t>c 
alone  mixed  witli  them,  as  is  stated,  hy  means  of  fresh  water. 
Tlic  upper  piirin  of  ihe:*c  r«'k*  fippcar,  however,  more  de- 
cidedly to  mark  ihe  prr«^nce  of  the  vco ;  for  thcj-  contain  ma- 
rine remains,  such  as  Turritella  imbricalaria,  I^m.,  T.  Tt- 
rebra,  Broc.,  T.  tripticata,  Broc.,  T.  suban^ulata,  Broc.,  A'a- 
tica  ghucina.  Lam.,  MUra  mitrrrformis,  Broc,  Caneeitaria 
cassidea,  Broc.,  Bweinurii  airrttj^ahim,  Broc,  Cerithium  Lima, 
Brtip.,  C  qua/Irisulealum,  I.iiin.,  Murfx  rugosust  Sow^  M.mi- 
nax,  P^nda  Jicoides  {^liuIUt  Jieotilca,  Broc.),  Oslrta  virginita, 
Lam.,  0.  ettulinoy  Sow,,  Fectfii  lati'isimus,  Broc.,  P.  mfttius, 
Studcr,  Meka^rina  mttr^-nritacea,  Studer,  Jtra  antiquala, 
Lam.,  Cardium  rdulinum.  Sow.,  C.obhngum,  Broc.,  C.  se'mt' 
gramdatum.  Sow.,  C.  hiam,  Hroc,  C.  clodirrtse,  Broc,  C  aut- 
fiaistalum,  Broc,  Tetlina  lumida,  Broc,  f  raui  Ixlandica,  Lam., 
Veiiia  rtatica,  Sow^  Astartf  excavata.  Sow.,  Gflkerta  comxxa, 
Brong.,  Corbvla  GafJica,  Lnni.,  Panopeea  t'tuijasii^  Solen  Vo' 
gina.  Lam.,  S.  slri^iliitu!!,  Liim.  (iiimlo^c  now  living),  S.  Le- 
gumni,  Litmini",  Halanm  prrforatiif,  Studer*. 

Prof,  Sedgwick  and  Mr.  Murchiwm,  in  describing  tiic  con- 
tinuation of  these  rocks  on  the  flanks  of  the  Sakliui^h  oiid 
Bavarian  Alps,  mention  great  alternating  masses  of  cungio* 
merate,  sandstone  and  marl,  north  of  Gnmnden;  ami  still 
further  north,  in  the  hlj^lier  p.irt  of  the  series,  beds  of  lignite. 
Detailing  the  section  of  the  Nesselwang,  they  state  that  tlie 
lowest  supriicreHiccous  or  tertiary  strata  are  of  crenl  thickness, 
and  are  applied  vertically  against  the  Alps.  The  conglomc- 
rates  are  mentioned  as  extremely  abundant,  the  molaxxe  and 
mail  being  entirely  subordinate  to  them.  According  to  tht^e 
authors,  tnere  arc  three  or  four  distinct  lines  of  lignite,  seps- 
mted  from  each  other  by  tliick  sedimentary  deposits.  Ilence 
they  infer  that  the  presence  of  lignites  alone  is  unini))urtaut, 
as  Uiese  occur  in  very  ditTerent  situations.  In  a  section  token 
through  the  hills  at  the  cast  end  of  the  lake  of  Constance,  die 
lower  part  of  the  swpracrelaceous  or  tertiary  system  is  de- 
scribed as  composnl  of  green  micaceous  sau<l^tone,  in  which 
beds  of  crMiglomcratu  are  siihonlinnte,  and  it  is  considered 
identical  wiln  the  mDlas>e  of  Switzerland,  llie  conglomerates 
ftllemating  with  greenish  sandstone  and  variously  coloured 
marls  are  noticed  as  forming  the  upper  supracretaccous  group, 
and  composing  the  mass  of  the  mountain  ridge  extending 
northwards  from  Bregenz.  Supracretaccous  rocks  arc  no- 
ticed in  the  valley  of  the  Inn,  containing  coal,  worked  for  pro- 
fitable puipDMS,  thirty-four  feet  tliick,  near  Haring.     The 

•  tirongnjatt.  Tableau  do  Trrniini  qui  composent  I'Eeorci  ilu  Globe 
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coaI  m  descril>eil  nit  (icccmpnnictl  by  fetKl  ntnrb  varimuilf  iif 
(lunilfil.  In  till-  ciml  mid  ovrrtyiiig  bedx  ihore  are  nianv  ter- 
reiilrial  niul  (luvi.uile  itlit-IU,  hihI  aIm)  in  (ht;  lullt^r  betl»  nume- 
rous impreasion^  ol' Uiioivledonous  iind  i>lhti  plnniH.    Several 

rinc  iiliclls  ittc<liM;overe(l  in  tlicso  htrnla.  Tlit- authors  con- 
fer Oiiil  tlic  vnrioiis  sections  whkii  llicy  ob^vrvcil)  proTv  lliv 
comfwriilivdv  recent  olevntinii  til'  itiu  nfi>>iib()tiring  AI|hiic 
chain;  mid  the  more  rccuit  Kujirucrelnvcout  di?|itMitK  noticed 
by  them,  heur  tlie  xanie  relation  to  tlie  iieighbuuiing  Alps  a« 
the  Sub-Alpine  ruck.-i  in  Northern  Ittily  do  to  the  hish  moun- 
tains near  them;  whence  they  inter  diat  the  noriliern  and 
western  basins  ot  the  IJanubc,  ami  the  supra  cretaceous  busiu 
ol'  the  Sub-Alpine  and  Stib-Apeiinine  regions,  Imve  been  IcU 
dry  at  ihc  snmc  period". 

Accordinj;  to  I'rof.  Sedf^ick  and  Mr.  MtirdiiMin,  the  su- 
praerelaceons  nick^  of  Lower  8tyrin  consist,  in  the  a.iecndin)f 
series  ofa  section  from  Eibeswald  to  lUdkersburg, — 1.  Of 
tnicaceous  sandstones,  grita  and  conglonieiates,  derived  from 
the  slaiy  rocks  on  which  they  now  rc^st  at  a  liiglily  incbned 
angle.  2,  01  shale  and  ssndstone  with  coal.  At  tScheincck, 
where  ttic  coul  is  extensively  worked,  it  eontiiins  bones  of 
^atkratoiheria,  and  in  the  sbnlc  Gipvgonitfs  iC/tatti  tiiljercU' 
lala  of  Ok  Ule  of  Wight-,  I1tilt<-ni-d  Kiennt  of  nrundiruicci>u« 
plantx,  (V/»/j,  ro/M(//W.  fivh-scnies  &«-  3-  Of  blue  marly 
shale  aiul  xund.  4.  Of  conglomerate,  with  micaceo-enlcareoux 
sand  and  milKione  conglomerate,  nccnpyin^  the  M'holc  hilly 
region  of  tlie  Sausal.  5.  Of  coralline  iime-^lone  and  matl. 
The  organic  contents  of  (his  rock  arc  stated  to  be, — m^ny 
corals  ol  the  genera  Astrea  and  Fluttra ;  Ciuslacra ;  Balanm 
a-auia,  C»nus ytldntvaniU,  Petfen  injumatus,  Pfiolaj,  Fi^tdana. 
&c  'Hic  uulliurt  refer  tliii  ruck  to  the  qK)cb  of  the  Suh- 
Apeimiue  funnations  and  tlngii^ll  crag.  6.  Of  ithite  antl 
blue  marl,  calcareous  grit,  white  iinirlxiuiie,  and  concretionary 
while  lin>estone.  At  Suiita  Lgidu,  concretionary  white  linie- 
stotK,  alternating  with  marls,  contains  Pecicn  pleuromxtes, 
Ottrca  bfUacicina,  Sealaria,  C^prtea,  &C.  7.  Of  calcareous 
»ndi  and  pebble  beds,  calcareous  grit?  nnd  oolitic  limestone. 
At  Kadkcrsburg,  where  the  liilU  sink  into  tlic  pliiin*  of  Hun- 
gary, ihtf  itimi.1  lire  cluirgtil  with  shells  "ome  l>eing  identical 
with  living  species  '  Marlra  carinaUt  and  Ceiit/iiunt  itilgafum:. 
The  authors  consider  tliis  group  as  similar  to  the  more  recent 
rucks  of  the  Vienna  basin. 

In  describing  another  section,  Prof.  Se<lgwick  ami  Mr. 
Murchisoii^  notice  thai,  at  the   I'oppcndurf,  tJie  marU,  uuids 


•  Sedgwiok  and  MuTrhinan.  ProcrFdingt  of  ibe  G«ol.  Soc.  of  Loudon, 
1>(C.  1,  1829. 
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niid  congloiuerules,  are  crowned  liy  n  niicnceo-cnlcnrcous  sand, 
conti)inin{{  concretionary  uiavtes  of  n  jicrfcct  uoliic,  nJlonlinfif 
a  good  example,  if  any  were  wainin;;,  of  the  trifling  vuIik  of 
mmcralogical  cimrncter  in  determining  rocks  fur  distant  from 
each  other*. 

Let  lis  now  proceed  to  those  parts  of  the  South  of  FraiMW 
which  bonli-r  the  Mcililcrriitu'^in,  ulixurviiig  ihiit  M.  Eiic  dc 
B«iitiiiioni,  when  reiiiiirkiii^  nti  the  jicriud  iit  which  he  con- 
nders  the  Alps  to  have  been  ibrown  up  ia  a  direction  brtwccti 
Marseille  and  Zurich,  noiice^  nutneruiu  sitiintions  where  die 
newer  siipracrelaceous  strata  are  characterized  pj-  j{g_ 
by  the  ii-inains  of  Oysters,  l*«l_v|)ifei"s,  Patelltr,  ^'  ' 

the  Balanus  ciassm  [hfi.  38  >,  (which  M-  Devhiiycs 
considers  may  only  be  a  vnritly  oi'  Ualanus  '/'w- 
iifia),  Paiiila  cnnica,  an<l  other  >IipIIs.  He  nUo 
identifies  tliese  f<>ck»  in  Provence,  Daiiphind,  and 
Switzerland.  In  tlie  inolasse  «>  Pont  du  ItcauvoiBin,  M.  EJie 
de  Beaumont  discovered  shttls  which  M.  Dealmyes  recognised 
to  be  ISalaniis  crassii'^,  Patella  conica,  and  a  I'ectev  partaking 
of  the  characters  of  i*.  Brudanli,  f.  Jacvimts,  and  P.^abH- 
lifumiisf. 

According  to  M.  Mnrcel  tie  Scrres,  tlie  mnrine  suprncro 
taceous  rockii  of  the  South  of  France  rest  on  eacii  other  in  iJie 
followin;^  descendinj;  order: — 1.  Sundit,  generally  yellow  or 
white,  luii]  more  or  less  argilluceous,  cnlcaivous,  or  siiic«»u!(i 
according;  to  circumsciuices.  'riie>«  sands  abound  in  tlie  re- 
mains of  terrestrial  and  marine  mammalia,  reptiles,  and  6sh, 
mixed  with  tlie  remains  of  birds,  and  some  wood.  Shells  are 
not  common,  with  the  exception  of  Orfrc^c  and  Balani.  2.  Yel- 
low and  calcareotis  marls>  of  no  great  thickness,  Bontclin>^ 
alternating  with  stony  beds.  9.  Bed«  of  limestone,  to  which 
tlie  same  atilhor  htii  given  the  ftiufiK  of  ralcaire morllon,  ustially 
worked  lu  »  buiiiliug-stune  in  ihe  Sotith  of  l-'riiuce.  The 
upper  beds  generally  contain  the  greater  (juaniity  of  shells; 
these  and  the  middle  strata  also  contain  the  remains  of  mam- 
malia, fish,  Crustacea,  annulate,  and  zoophvics,  Terrc>trial 
niammnlia  are  very  rare,  consisting  principally  of  a  few  bone* 
and  iKolnted  teeth,  which  moiitly  approncji  those  of  the  Pa- 
Ueatharium  and  Lojyhhdou.  1'he  hiwcr  beds  contain  but  lew 
shells.  4.  Argillaceous  lilne  marls,  well  known  iis  the  bliw 
SulvApennine  marN.  'I'hese  marls  vary  much  in  their  muie- 
ralc^ieal  character,  being  more  or  less  calcareous,  argillaceous, 
or  sandy,  according  to  circumstances.     They  have  nearly  the 

*  Stilgwfck  and  Murchition,  Pii>ceediiig)  «f  thp  Oeul.  Soc.  of  Luiiiloti, 
March  t>.  WM. 

t  Elie  de  BenumMii,  EUv.  da  ta  Surf,  du  Globe ;— Ana.  dci  Sci.  N'u. 
18^9  at  1830. 
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sain*  colour,  passing  from  a  greenUh  or  blneUb  gray  into  a 
blue  oT  gmilu'  or  k-ss  intenbity.  Tlioir  thickness  tn-cnis  to 
dnpeiiiJ  iiii  the  tricqimlilii-s  of  (lie  siirl'iicv  on  niiicli  ihcy  rest, 
their  depth  bcitiji  «mK'lim«s  v^ry  coiisiiicrnlilc,  while  ni  tuber* 
it  is  trillin;;.  Tliev  cmitiiii)  ii  Isrge  ccillcction  of  niariiiu  ro 
mains,  principally  xbells.  'lerrcNtrial  nmminulln  and  reptiles 
are  exceedingly  rare.  M.  Marcel  de  Serres  onlv  mentions 
one  Ring's  horn,  the  boneit  of  a  land  tortoise,  and  tiie  vertebrne 
ofs  crocodile.  Marine  niammalia  and  iiBh  arc  scarce,  as  arc 
bI»o  llie  reniuins  of  zoophytes". 

The  following  seclinii,  by  M.  Mnrcel  dc  Serres,  of  the  Ktrntn 
ofBanTulS)  through  which  ihi;  Tech  Iiuk  cut  ItN  bed,  will  re- 
mind  ine  f^lo^^ist  of  !ici-Lion»  to  be  neen  nt  Nitx',  iind  in  various 
iMUis  of  Italy;  1.  (upper  bed.)  TransjiorledKubstaRces,  named 
by  ihe  anthor  dilminm  of  the  plaim,  rolled  pebbles  of  primary 
rocks  cemented  by  a  brownish  red  gravelly  clay ;  thickness 
from  one  to  three  yards,  2.  Another  deposit  of  iransportotl 
detritus  nnmrd  mimnlain  diluvium  by  tlic  niilhor,  staleii  to  be 
di&linctly  sepiiralctl  from  the  above,  composed  of  rolled  pitte* 
of  i^nnite,  inicu-slule,  gneiss,  and  tjiinrtz,  cemented  by  a 
slightly  red  day,  more  gravelly  than  ilie  firtit.  'i'he  n'lze  of 
the  rolled  fragments  is  considerable,  the  smallest  being  equal 
to  that  erf"  the  head ;  thickness,  two  to  three  yards.  3.  Yel- 
lowish siliceous  sands,  indurated  in  parts,  the  beds  thick, 
viir^rng  from  four  to  six  yards.  Lower  portion  contains 
ttlie^lsflnd  lignites.  4.  Argtilo-arenneeous  marls,  bUicish  gnijr* 
and  micaceous;  sometime-'  ulternnting  with  the  upper  yellow 
nadx.  ShelU  very  abundant;  thicknets,  xix  to  eight  yanls. 
5.  Blueiih  argillnccoux  and  tenacious  marls.  They  contain 
few  ^ell)^  and  even  tlicite  become  lena  abundant  as  the  section 
increases  in  depth;  thicLnessi  not  known.  These  marls  arc 
supposed  to  reat  upon  micaceous  clay-slates,  from  the  struc- 
ture of  the  Alberes  chain,  at  the  foot  of  which  these  beds  of 
Uanyuls  dels  Asprc  are  found.  Kos.  3.  and  4-  are  stated  to 
ooniiun  the  reniains  of  mastodons,  deer,  lanianlins,  land-tor^ 
tcMsen,  and  xhnrks,  dixscminnlcd  among  ihv  marine  shells  but 
titey  are  represented  to  be  Kcarcef. 

'lliere  are  many  lignite  deposits  in  ibis  part  of  France,  of 
which  the  relative  ages  have  not  been  determined  so  accurately 
as  could  be  wished.  M.  Marcel  de  Serres,  however,  vhows 
tiint  some  of  them  are  inferior  to  the  calcairc  mocUon,  and 
probably  occur  at  the  lower  part  of  (lie  blue  niarh.  The  foU 
lowing  IS  a  section  at  Saint  Paulet,  about  a  Icagtte  and  a  half 

*  Thi>  orgiinii-  I'niivur  iliicovcrrJ  in  thvte  nmtU  are  muinrratcd  in  the 
lisU  Dl  the  end  of  (he  voliimr. 

t  Marcd  de  Sma,  Gtognode  dca  Ternins  Tcrtioirt*  du  Midi  de  Is 
France.     Mon^llitr,  182P. 
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from  Snint  Esprit  (order  ilcjsceinlinf;):  \.  VellowiOi  calcnr«>- 
iiiliccnust  .-tnndit,  containing!  '!«?  renininx  of  nmrine  aihtrllx.  9. 
Tliick  beils  of  the  ciiicarre  nio«lloii,  conimning  numerous  casts 
of  Ci/lAfifa,  /-'cMMs,  ami  Cerillua.  3.  Saixts  with  marine  she  I  In 
rescniblinji  No.  1.  t.  Alternation  of  frcsli-w atcr  limestone 
[contniniiig  G^TOf-anitcs),  earthy  lignite,  iind  santly  marls. 
5.  Cwitipact  trmcstonc,  with  Crrithia  or  Fottimiiies  and  Prt/«- 
dinie.  6.  Tliiti  urgilliic«iitis  mitrls,  with  smiill  tiy»t«r*.  7-  Thin 
earth}-  lignite.  8.  Argitlo-arci)a«;i»^us  miirN,  wiih  traces  oT  tiji;> 
nite.  9.  C(iiii|iaci  frt^iili-waler  limestone,  with  IJmn^tt  and 
Curen/P.  10.  Thin  yullowish  and  calcareous  marls.  11.  Ar- 
gillaceous blue  marls,  with  traces  of  more  or  less  fibrous  lig- 
nite- 12.  Ar^illo-bituminous  marls,  containingnumerotisma- 
rtne  and  fliiviulilc  shells.  Thc!^c  marls,  an  well  as  the  lignite 
which  Kutcecd*  ihtm,  contain  Mnul!  pieciw  of  amher.  13.  Lig- 
nite in  IhnI«  uftwo  or  three  yards  in  thicknc^it,  preserving  the 
woody  structure,  even  resembling  cliaicoal :  contains  ninber. 
14.  Argilio-bituminous  marls,  with  marine  and  fluvintile  shells, 
the  same  as  No.  12.  15.  Lignite  with  the  same  chiiracters  as 
No.  13. — All  these  beds  rest  parallel  on  each  other  with  great 
Fcgiilarily,  and  show  that  ihcy  have  been  deposited  trnncjuillj 
mid  succcMively  •- 

Many  utecies  contained  in  tJie  rocks  above  noticed  are  ana- 
logou>  with  those  now  ■.■xisting  in  the  Mediterranean,  ))ointing 
to  some  kind  of  connexion  belwecti  the  ancient  slute  uf  that 
sea  and  the  present.  We  ihetetlire  seem  to  arrive  at  some- 
thini^  like  a  probability  that  the  blue  marls  were  deposited  in 
a  sea,  perhaps  somewhat  similar  to  the  Mediterranean,  but 
presenting  more  surface  than  it. 

From  the  recent  observations  of  Colonel  Silvcrtop  it  would 
«|>pcur,  that  the  Siib-Apcnninc  deposits  are  alv>  discovered  at 
Midnga,  ami  other  piirit  of  ihv  South  of  Spain,  the  blue  marls 
occnpying  the  same  relative  position  f. 

M.  Je  la  Marmora  shows  lu  that  tlie  supracreuceous  de- 
posits of  Sardinia  correspond  with  those  of  the  South  ol  France, 
of  the  South  of  Spain,  and  of  a  large  part  of  Italy.  The  fol- 
lowing is  hi*  account  of  their  •iupcrpo*ition  (in  the  de^eettding 
order): — I.  A  (ine-grained  white,  or  yillowish  white,  limts 
stonc;  2.  A  yellow  and  very  cartliy  cw/cwiVf  mnitlion,  mixed 
with  Mind;  S.  Calcareous, sandy,  and  siliceous  strata:  4.  Blue 
marts,  sometimes  whiiiiJ) ;  5.  Some  very  rare  strata  of  calca- 
reous conglomerates,  with  traces  of  lignite,  or  else  traclirlic 
tuflTa  cemented  by  carbonate  of  lime.  No.  5.  is  rare.  The 
chanicterislic  shells  uf  the  blue  marts  are  slated  to  be  I'tcten 

*  Arconlinv  In  M.  Diirrfiiiri-,  lh«*«  bi'ila  n'tt  iinpi>nfi>niinlil)'  on  itnU 
equivalent  to  ihr  gmn  *sad ;  Annain  dci  Minrii,  1X30,  pi  v. 
t  Hilwrlop,  MSS. 
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pteuronectes  dikI  Fenta  n^ma.  Thvy  likewise  contain  Dume> 
rouK  rcmitins  of  crabs,  but  univalvcjk  arc  ik-scrilicd  tu  rarely 
found*. 

The  remains  of  large  inMnmalin,  urliicli  have  renil«r«il  l)ie 
Upper  V'al  d'Arno  i>o  celebraleii,  wouiil  appear  u>  be  disc(» 
Tered  in  bcdii  ol  somewhat  coniemporuneoiu  orif;;in  ;  a  ditler- 
ence  in  the  circunistances  attending  the drposit  of  the  superior 
rocks  liuving  produced  a  dilll-rcncv  of  the  rcuinins  delected  In 
tb«m,  inasmuch  as  mminu  cxuvidd  are  ubsent. 

M.  Il«rtrund-Oi=tlin  diKtid^utttit-s  three  bnxinx  between 
the  source  of  the  Amo,  and  Florence;  namely,  the  bu.siii.i 
of  Case II ti no,  Arrezzo>  »nil  Fij;;line;  the  whole  valley  ot  tlie 
Arno,  for  thai  di&tance>  being  bounded  by  a  sandstone  named 
macif-na,  or  by  dnrk-coloured  limestone.  According  to  the 
fame  atithor,  the  following  sectiun  (in  the  descending  order) 
may  be  obscrwd  between  Arrezxoand  Incisu:— 1.  Thick  bed 
oJ'yelUiw  argil! HCcuiiK  sand.  S.  'i'hiclc  beds  of  rnlled  (jiiartzoiiie 
pebbled,  intermixed  with  coarse  Kfltid.  3.  Fine  gray  and  mi- 
caceous sands  many  fathoms  ttiick,  containing  thin  beds  of 
blue  sandy  marl ;  these  snnda  being,  in  the  middle  and  lower 
parts  exceedingly  rich  in  the  hones  of  mamntilL-routi  nnimalii. 
4.  Very  thick  argillaceous  blue  marl,  constituting  the  lowest 
deposit  ill  the  basin,  and  containing  mnny  finsils  in  itf  upper 
part. 

From  liis  various  obscrvationit  on  the  Viil  d'Arno,  M.  Ber- 
Iraiid-Cu'^ltu  concludes; — I.  Ttiut  the  rolled  |)ebbles  »r« 
larger  and  mure  abundant  in  proportion  as  they  apjiroach  (he 
mountain  chain  on  the  north,  whence  they  appear  to  have 
been  derived :  2.  Thai  Uie  coarse  sands  occupv  the  central 
part  of  the  valley,  while  the  finest  sands  skirt  tlic  foot  of  the 
mountain  range  on  the  south :  3.  Thnt  tlic  lower  sand>  and 
blue  marls  arc  deposited  in  horizontal  bed:< :  4.  That  the 
bones  of  ninmmaliii  arc  very  abundant  towards  the  central 
l>art  of  ihe  Val,  on  the  right  tmiik  of  the  Arno,  and  are  rare 
on  the  left  hank:  5.  Tliat  these  bones,  in  good  condition,  and 
sometimes  disseminated,  are  generally  deposited  in  diDcrent 
planes,  as  if  not  all  at  one  tinse:  6.  'Iliat  the  yellow  sands 
contain  fluviatile  shells  at  Monte  Carlo;  nml  7.  Tliat  thiK 
^  transported  mass  contains  neither  the  remains  of  marine  shells, 

^^ft     solid  stony  beds  norltgnttes-t-. 

^^f         'llie  animnU  whote  remains  are  sUted  to  have  been  diB- 
f  covered  in  tlte  Upper  Val  d'Ari»o  are: — ^tpkas prmigmiut, 

I  Hipfiopotamia  major.  Rhinoceros,  Tapir,  Deer,  Horse,  Ox, 

I  IIya.-ua,  Feii!,  Bear,  CaTcm  Fox,  und  Porcupine-     The  pre- 

I  sence  of  these  remains  would  a]>pear  to  indicate  lliat  the  dc- 


■  Do  la  Mirmnm.  Journal  (Ic  Gtolngit,  I.  iii.  p.  319. 
t  Ann.  dci  Sci.  NkL  t.  siv,  1836. 
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posit  conUiinitig  them  was  not  far  removed,  as  to  dale,  from 
the  tmnsporlcu  gravels  and  sntids,  mingled  with  volcanic  >ut>- 
stanccK,  in  Auvcrgiie,  and  which  will  be  noticed  in  thcHc^^iieL 

Durinfr  thi«  iliiie  uf  C()iii|mrittiv«  rc|>t»ic,  in  which  Hiuiitar 
mincriilcigicnl  submnnceK  tiiivvliiped  MJiilliir  uniiiml  remains 
over  a  conititlerable  suHsce,  there  w^re  suine  situations  in 
which  vegetable  matter  was  more  abumimuly  cnllectod  than 
ill  otheni,  as  might  now  hap|H.-ii  al  the  embouchures  of  rivcm 
when  the  sircniiiK  postcssod  no  great  velocity.  Alter  lh«  pro* 
dnction  of  ih«  blue  marl,  circumstaiiccii  bvcnmc  somewhat 
allcri-d,  mid  thin  over  u  considerable  sitriticc, — for  the  ilepout 
no  loiigitr continued  ihesnine;  sundt,  showing;  a  <;ri-ater  vt^locity 
or  trniiiportin^  power  of  water,  cuminoiil}'  CHveriiig  lhe*e  blue 
marU  in  the  South  of  Frajice  and  Italy.  There  were,  how- 
ever, moditjing  circumstances;  for  sheets  of  calcareous  matter, 
frcquenily  producing  limestones,  occuf  mixed  with  these  snnds, 
enveloping  terrestrial,  fresh-water,  or  marine  remains,  as  tJiesc 
came  wilhin  their  influence. 

M.  Elie  de  Beaumont  notices  (he  following  xectiou  near  the 
Pertuii  de  Mirubeuu;  which,  while  it  showN  that  the  rocks 
belonging  to  the  cretaceous  and  oolitic  group»  of  that  neigh- 
bourhooti  were  disturbed  and  contorteil,  previous  to  the  do- 
posit  of  tile  supracreiaceous  racks  which  rest  upon  them,  also 
exhibits  the  superposition  of  certain  supracreiaceous  slrau  of 
that  part  of  France  with  which  we  have  been  occupied,  and 
which,  in  the  neighbourhood  of  Aix,  presents  suclt  a  curiows 
nppronch,  in  their  orguntc  cotitunli>,  to  some  of  the  terrcsiriul 
inhuhitantK  of  the  present  country. 

Fig.  39. 

b  a  a  b 

a  a,  rocks  of  the  oolitic  group :  A  A,  rocks  of  the  creuccous 
grotiiv  containing  Ammonites  aiid  Beicmnilfn  mucrotiatas- 
D,  bed  of  the  Durance  at  the  Pcrtuis  de  Minibeau,  on  both 
sides  of  wliicli  rcsL  nearly  liiiri»>nTiiI  brtl>  of  iuprncR'(accuu« 
rocks,  c  c,  on  the  upturned  c();rc;«  of  the  older  strata. 

On  the  side  p,  ihut  of  IVymllcs  the  suprscrctaccoui  rocks 
coii»litutc  a  thick  fresJi«wnicr  deposit,  "  principally  composed 
of  gray  compact  limestone,  pem-iraliid  by  numerous  irregular 
tubular  cavities,  and  of  sandstone,  analogous  to  that  wiiidi 
near  Aix  alternates  with  the  variegated  ui:iili  of  the  frc»h- 
waler  ieriesV     On  the  oilier  side  of  the  Ouraiice,  and  near 

*  Eliv  (li-  Btamnont,  Rtv.  dc  U  Sntt  du  OloW:  Ann.  dM  Sa.  Nat 
1839  ct  1630. 
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tbe  diapel  of  La  Majtddaine.  o,  the  supracrclnccuus  rocks  are 
BvcD  re»ttng  on  die  cdgen  of  tbe  older  strnin,  atid  tlic  t'oDowing 
beds  arc  observed,  in  the  luccndiiif;  oriler: — I.  A  cttlcoreouii 
WiKlslurif,  triltuiut  sliclls,  in  KUtncMrulii  containing  c-iilciircoUB 
pebbles,  HTuI  |la.^^in^  inloii  coii^l omerulc>  S.  'I'bi?  ubore  bi'ds, 
v>itb  the  rt-niuiiu  oriiinriiie  shells.  In  tlie»e  beds  M.  Elie  <\c 
BenumoDt  observed  duloniiie.  ;i.  A  bed  comainiiig  some 
lime^iune  pebbles,  and  a  {»i'eat  nuniber  ol'  oysters,  tlieir  binj^cN 
elonfcaied,  amotij(  witich  are  probnbly  tbe  Ottrea  virginita  ot' 
the  shelly  mo1aR->c  i.'X  Piolenc  and  NxrUnine ;  niso  titlier  »hclls, 
•moiij;  nbich  M.  Deslmyes  retopiiHwl  Anomia  ephippium, 
Jivlanux  crtusHt,  and  uii  uiiilesi-rilycd  I'ecien,  rekenililiii^  llic 
P.  Jacobavt^  /*.  ISeuiiantt,  niiil  P.  pabcllif'oiitiii.  4.  A  ttin- 
Mdemble  thickness  of  uiulusiaf,  not  very  ahelly.  ui  one  bed  ci 
vrfaicl)  there  are  vegetable  ren)aUi§.  5.  An  oyster-bed.  analo> 
sous  to  No.  9,  covered  by  a  certain  thickness  of  shelly  mo. 
»ue.  6.  A  thickness  of  three  ynrds  of  n  yellow  snnd,  covering 
BU  attcrnnlion  of  calcnrroiiK  siititl'ilone,  anil  a  conigiiut  bludsh 
gray  liKi«>loiie,  with  irrcifdliir  tubular  cavities,  runtiiining  l<;r- 
restrial  and  frcxh-wsit-r  >licil!i.  M.  Klie  de  Ilenumoni  docs 
not  consider  thi«  iimeilonc  uk  the  same  as  that  ituticed  on  the 
otJier  side  of  the  l>uranee,  but  as  lorming  ihe  npper  part  of 
Um  stipracietaceous  series  nt  tilts  place;  while  the  beds  near 
PevroUes  constitute  tlie  lower  pari  of  tlie  same  series, 

i'he  exact  relations  of  these  rocks  with  the  frcsb-nnter  de- 
posit at  Aix.  remarkable  fitr  the  in«ectx  found  eiitomhed  in 
part  of  it,  do  not  iip|K-iir  to  hiivc  Wen  yet  well  (Ii:li-rnitned. 
Accordiiii;  tfi  Mrssrx.  Lyeil  and  Murchi^tun,  the  fulluwing  \% 
a  aeciion  uf  tlic  betbi  rising  above  ilie  level  of  the  iom  n  of  Aix 
(id  the  descending  orderj : — 1.  White  calcareous  marls  aiid 
marlstone,  passing  gradually  into  a  calcareo-siliceuus  grii, 
Gootaniing  OfciOi  iiibbosa.  Sow.;  Poiamidfi  Lamarckii,  Buti- 
mus  pifi-mitus,  and  an  uiulcscribcft  species  of  Cj/pris;  ibickiieM 
nlwiit  150  feet.  2.  Marls,  with  plants  and  sbellN.  3.  Marls, 
with  iUh  uni]  plants.  4.  Bed  with  invi-et^  with  orcasionidly 
Polamidet  and  plant*.  'l'hi«  bed  is  drucribed  a^  a  browniUi 
green,  or  light  gray  cnlcareouit  marl,  cunipusefl  of  veiy  thin 
Uminv.  5.  Oypsiini,  with  plants.  |>.  Maris.  ~.  Gypsum,  with 
fish  and  plants.  6.  Marls  with  traces  oF gypsum.  'J.  Pink 
limestone,  containing  Polamidcs-,  Cytiat  nibinta,  Sow^  uimI 
Ofciat  AqtKT  Srxtiir,  Sow.  'l'hi«  linieMone  a  often  highly 
COTiturlcil.  and  passi^s  vitlier  into  n  calcareous  grit  or  red 
sMnd^tonv,  and,  >llil  lower,  inti>  compact  calcareous  breccia ; 
the  whole  \<s  ha>ed  on  a  coarse  conglomerate.  The  lower  beds 
dip  N.N.E.  at  about  2,5"  or  30'.  From  the  section  aiconi- 
pauying  the  memoir  of  Messrs.  Lyel)  and  Murchlsim,  it  would 
appear  that  these  conglomerates  rest,  beyond  Aix,  on  rod  marl, 
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6brou«  gjrfMuin,  and  gmy  liiix^Ktotie,  witli  Limiiittt  nn<l  Pla- 
norfirt;  and  these  again  on  the  conipuct  liniesUme,  sand,  and 
shnle,  cxiniaining;  coal  at  Fuveati,  accompanied  by  the  reiitains 
of  an  Unio,  Melania  scalaris,  Sow.,  Ci/clas  coficititia,  Sow., 
C.  euneata.  Sow.,  mid  GyTo^mtitft* . 

The  prcscrvmioii  of  the  insects  is  very  pnint,  pcrinittiufj  tlie 
dctcrniinutioi)  ot  genera  iiiid  .iiiccics.  According;  tu  M.  Marciel 
de  Scrres,  Arachnidei  Hccoiiijiniiy  tlje  insMrl.-t,  properly  so 
culled;  tlie  latter,  however,  heing  far  more  abundant  than  the 
former,  two  or  three  genera  only  of  Araeftnidei  havin)^  been 
determined,  while  sixty-two  genera  of  insects  have  been  ob- 
served. The  most  curious  circumslfince  attending  these  re- 
mains is,  that  some  nrc  considered  identical  with  iho^e  now 
existing  in  the  country ;  tirackycaruf  unJalut,  Acheta  eam- 
palris,  far/icula  puralli-la,  iir«l  Pirnioloma  grisi-a,  being,  ac- 
conling  to  M.  Marcel  di;  i!>err%!i,  the  more  remarkable.  U  ia 
niso  worthy  of  observation,  ihal  tlie  ffreater  part  of  the  insects 
are  of  those  kinds  which  generally  innahit  arid  and  dry  places. 
Although  they  occur  in  various  |K>silioiis  they  nrc  somctimpA 
spread  out,  as  if  by  an  entoniolo^st  for  the  pur|)OM;  of  dis- 
playing their  wings.  Their  cnUiiir  is  gcncrallv  on  umforin 
lint  of  brown  or  black,  tjoiiiv  of  the  fisli  discovered  in  tlie 
same  maris  are  so  small  thut  tliey  do  not  exceed  ten  or  eleven 
millimetres  in  len^hf. 

'i1)e  place  in  the  series  of  the  .tupnicretaceouH  rocks  to 
which  the  brown  coal  formation  of  (Jermnny  should  be  re- 
ferred, does  not  appear  to  be  as  yet  well  determined.  This 
deposit  IS  chanicteri;;ed  by  an  immense  quantity  of  vegetable 
remains,  and  Is  probably  of  diflereiit  ages.  The  brown  coal 
may  be  Irncud  from  ihe  environs  of  Aix-hi-Ch.ipclle  to  the 
Khine.  It  tlturc  occurs  in  »  narrow  pUtvuti  betweoi  tlte 
latter  and  the  Erft,  and  acouire»  a  thickness  of  abuTc  100 
feet  between  Bonn  and  Cologne,  without  any  extraneous 
bed.  The  brown  coal  deposit  rests  on  the  declivity  of  lh« 
gruuwitckc  tnounlaiiis  on  the  right  bank  of  the  Rhine,  and 
IK  connected  with  the  triichylic  conglomerates  and  bosnltic 
foriiiuliiitis  of  tlie  Siebengebirgc.  It  rixes  on  the  plateau  of 
ihe  grauwacke  mounudns  further  south  in  tliu  vieiniiy  of 
Linz,  (Orsberg,  Mendenberg,)  and  .iprcuds  in  dc^tHched  por- 
tions to  the  Wesierwald,  where  it  is  greatly  cxiendetl,  and  i» 
interrupted  and  covered  by  basjilt.  The  deposit  extends  to 
the  south  side  of  the  grauwacke  mountains  into  the  V'etterau. 

•  L^cl)  nnd  Aturehnon.  ^^iii.  New  Pltil.  Journal,  XtZ'J. 

t  Miur.'l  di'  Si'irc*.  Ceojt-  tli-i  Ter.  TerliairM  du  Midi  dc  to  Frunce.  in 
wliidi  ti>m>- vf  lltr  in4H-|»  *<v  %>iiiil  i  a«  aUu  in  (he  Atmiiuir  orMmn. 
hytW  and  MurchMnn  nlxitn  noticed,  in  Uluxirvtiuu  uf  l)i«  moorkg  of  L'uiti> 
on  llie  •pccimeiiB  brought  to  Eiif  luid. 
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Funlicr  sepsraletl.  but  still  with  similar  characters,  it  occtin 
in  (he  I-I&bichtswalde  near  Cassel,  attlw  Meissncr  with  basalt, 
the  latter  bcinf;  more  recent  than  it.  It  again  occurs,  not  far 
tli.Htniit,  in  the  basin  of  Thunngta,  the  beds  being  of  con  icicle  r- 
able  thicl(iit-vt  at  Artcm  in  the  Uiiiriniuliiil.  At  Durrenbcrg 
and  Dalle]  where  ihe  brown  coal  (ni-ur  Limgciibogcn)  ncciirs 
in  beds  nearly  fift}'  feet  thick,  it  is  broken  into  separate  liiiKin^. 

The  brown  coal  deposit  extends  to  the  country  around 
L^psic,  to  the  Elbe  as  far  as  Torgau,  and  occurs  Iretjuently 
in  tlie  low  tracts  between  Magdeburg  and  the  ll.irtz.  It  is 
found  in  the  level  country  bclwecii  the  Kibe  ;uid  the  Oder. 
It  in  di>cuvered  at  Bi>cku|>  near  Domitz  ( Mt^ikli-nburgl,  and 
near  Buckuw,  Frclenwiiide  on  the  Oder,  and  to  llic  east  at 
Zielenzig  and  (ilcixoin. 

The  brown  coal  generally  reats  upon  a  compact  tenadous 
clay,  and  is  covered  by  large  masses  of  sand-  The  organic 
remains  which  abound  in  the  supermcuinbent  rocks  in  Ilesse 
and  Magdeburg,  have  not  been  accurulely  delc-niiiiied ;  those 
which  occur  in  the  inferior  strata  of  the  Hhiiie  arv  lictlrr 
known.  'Hicy  consist  of —  Pisces ;  C^jiririus pajnp-acrtu:,  Bronn 
(GeiotingerbDvch  nciir  Siegbnrg):  nn  undetermined  a|>ecieK 
from  M end cnberg  and  Frieidort  near  Bonn. — Iteptilia;  liana 
dititviana,  Uoldfl;  Salamandra  ogygia ;  Triton  S'oaciimit! 
Ophis  dubim,  from  Orsberg.— Crustacea;  a  small  crab  from 
Geistiiigerbiisch. — Insecta ;  sjwcies  of  ihe  genera  Liicaiim, 
Meioe,  J}^tif.cus,  Biiprtstris^  Vnntiarii,  Cciambux,  I'araniira, 
Brlostoma,  Ceieopii,  Locusta,  Anthrax,  un<l  Tahanits,  all  from 
Orsberg. — Plantee;  seciis  of  Ervum  hinulum,  and  K.  Mra- 
tprrmum,  from  Cid-Mingerbuiich;  reAl  and  dicoiyle<lonous 
leares,  resembling  thmv  still  growing  in  die  country,  but  not 
specifically  the  same.  Large  trun)^  of  treca  are  very  com- 
mon*. 

A  large  part  of  the  South  of  Ji'rance.  bounded  by  (lie  ocean, 
or  rather  by  the  sandy  dunes  it  has  thrown  up,  between  the 
districts  of  Bortleaux  and  Buyonne,  and  exlcnthng  lar  into 
the  interior,  imtiicularly  at  tlie  fool  of  ttic  I'yreucv*,  is  oon». 
posed  nf  supracrciBceous  rocks ;  an  exact  and  detailed  accotml 
ol'  whose  varied  relations  to  each  other  may  still  perhaps  be 
considered  as  wanting,  though  much  has  been  done  respecting 
them.  This  superficies  comprises,  among  other  disirictt,  that 
extensive  and  monotonous  region  nameii  tlie  l.audu,  where 
tliv  traveller  finds  little  to  relieve  the  sameness  which  sur- 
roumU  him,  except  the  {leasniils  stalking  over  t)ie  country 
mouuiecl  on  slitt<s  for  the  greater  convenience  of  seeing  objects 
afaruS: 

■  Gtmua  Tian*l.  of  MuiutL 
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M.  tie  Bastcrnt  has  pri»«ntc(l  its  with  «  very  vnJuablc  detail 
of  the  TosHil  shelU  obtained  bjr  liiin  frcKii  the  itiKiricU  or  Bor- 
desdX  and  Uax,  wliidi  i>  iti.tertiHl  in  tlie  l.utt  of  Organic  Ko 
nuns,  conud«riRf(  that  Huch  U;iti>  are  ol'  die  K^^t^i  utility  to 
tlie  fieologicnl  student;  referring  him,  howevtr.  to  M.  de  Bai- 
trrot's  memoir  for  the  deluili'd  ccscrJ|>(ion  of  each  shelU  This 
author  remarks,  that  out  of  the  330  species  oT  shells  noticed 
by  him  ii)  ihv  f^rciiC  ssndy  dvp^MtU  of  the  Landi-s,  forty-five 
only  have  cxi^titiir  nnnliigucft  in  ihe  iivifflibouriiifr  a«as,  com- 
prising th«  McditvrrHiieim;  nnd  he  furiticr  olMcrvcc,  iliat  if 
the  baitin  of  th«  Oirotidc  be  taken  as  s  centret  the  khellt  in 
similar  supra  cretaceous  basins  will  the  more  re&emble  each 
other  as  the  distances  arc  less.  Thus,  out  of  the  SM  species 
collected  in  the  vicinity  of  Bohdeanx,  ninety-one  arc  I'ouihI  in 
the  depoMM  of  llolyi  sixty-six  in  those  of  the  environs  of 
Paris,  eighteen  in  tlioRe  of  Vi«nn»*f  and  twenty-four  in  tbe 
mprucretuceouK  rock»  of  Knglundf . 

If  reference  has  been  mailc  to  M.  de  Ba»terot's  list^  it  wiU 
have  been  observed  (hat,  tliou^h  nmnv  shells  found  in  Ibis 
part  of  France  arc  also  discovered  at  Paris,  there  is  likewise 
a  very  considerable  corre'^pondencc  between  them  and  those 
of  Italy.  It  would  njipcitr,  from  the  mention  of  the  fresh- 
water iimettonc  ot  .Snuctits  that  there  wii«  n  chnngv  of  the 
relutive  level  of  »eti  and  hmd  in  that  situniioii,  which  |)crni!ttcd 
the  envdopniciit  of  frc»h-water  shells  in  carbonate  of  lime; 
and  thai  after  titi.i  dc|H)>il,  u  ciiiinge  of  level  was  eiTccted^ 
which  enabled  nmrine  lithmloniou.i  itLelU  to  bore  eMennively 
into  the  fresh-water  rock,  and  permitted  an  accumulation  of 
mineral  matter  and  marine  shelU  above  it,  The  analogueii  of 
existing  species  are  Ibrty-five;  the  living  specieii  benig  re- 
nuurkablefor  the  diversityofthuir  habitats, — onie  being  fouitd 
in  the  Atlantic  and  Pacific  Oceans,  and  the  Indian  ami  Me- 
diterranean Seiti,  wliile  not  a  few  inhtilnt  the  ooakts  of  the 
Channel  and  the  Itay  of  Biscay,  to  which,  from  the  fall  of  the 
land,  the  Bordeaux  and  Dax  deposits  neein  naturally  to  belong. 
When  die  ocean  covered  this  part  of  France,  it  seems  necessary 
to  suppose  that  the  mean  teiniicr&turG  of  the  situation  was 
above  that  which  it  now  is,  in  order  to  suit  die  animals,  many 
of  whose  analogues  exi«t  in  warm  climates. 

We  now  proceed  to  givo  a  sliort  notice  of  the  supracrela- 
ccoiis  rocks  of  the  Paris  boiin,  a*  Uiey  lonj;  ctHintituied  the 
type  to  which  all  dejKhiits  of  this  eiH>ch,  wherever  found,  were 

*  M.  lie  Utittorut  uli<i-rv<>ii,  llitt  lliin  nuiiibrr  will  prohabl}'  brcoiiic  in- 
rri"atril  a«  tlii'  Vii'iinn  hniiii  ilimll  lic-conic  beUcr  Liiutvn  ;  whicii  wc  may 
rxprrt  it  looii  u'iSl  bi>.  from  tlir  Uliouri  of  M.  I'litscli. 

t  De  Ii(ul«n>t,  Dficripticin  tltuJii;;imi<'  rl\i  lUuiri  Tvrtiuiru  du  Suii-Oumt 
de  la  FroucF,  Ivre  partir;  Mfm.  dn  la  Sw-  tl'lIUt.  Nal-  Ae  I'arit,  I.  ti. 
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referred.  However  the  rocks  of  this  group  may  be  evomually 
discovered  to  diflcr  from  this  ty|>c,  tlic  hibourfi  of  M  M.  Cuvier 
and  Broitfrniart  on  tlic  rocki  ol'  the  Piiri.i  iMixii)  will  noi  the 
lew  rcUiin  ihiit  plocB  in  the  aiinaU  ofGculojiy,  which  hy  com- 
mon t-oiuont  1>A<  bwii  H.i^igDeil  them.  Nor  will  the  xoolo^knl 
(ti.ico series  of  Cuvier,  coiiMiiuii  tij;  a»  they  did  such  a  brilhant 
e(K>ch  in  ih«  history  oT geological  science,  the  lestS  cUiim  the 
grnlitdde  ol'(.:etilof{i-ts  in  succeeding  brcs. 

The  followiiis  is  the  classificnlinn  of  the  PnriK  rocks,  ac- 
cording to  MM.  Cuvier  and  Brongniurt  (order  (uccnding): 

ri'lnitk  eky. 
1.  Pint  fmh-wntcr  fortnation    .  J  Li;.'iiili'. 

LFiiTii  iiiii()>lunp. 
3.  Finit  mBrine  (urination ....       Cs'ciiiii.'  firoakiir. 


rsilici'oiii  liiiM 

<  'iypMim,  wit 

L  t'ti-ih- wilier  1 


3,  Stconi  TtrtU-wiaur  toTtntlimt  ^  "ypMim.  iviili  bone*  afanimali. 

'  mBrU. 


Vy  ■        - 


4.  SmoiiiI  noriue  futaiHtiaB    .  -  <  Upper  maniM  Miidi  tad  mndituiiM. 

(_  1')>|jlt  mariiiv  inuri*  ajkL  liiuMttnut. 

{Miiliionc,  uitiiuut  ihclU. 
Shelly  ininidiiip. 
Upprr  IVr«li-WHlrr  marl«, 

Piastic  Clatf.—So  named  Iwcitu.te  it  ea.iily  rtctiive&and  )>re- 
serves  die  Ibrms  given  to  it,  and  ii  used  ii)  the  poileties.  It 
rests  on  an  unei)ual  surlHce  of  chtilk  beneath,  whicli  i%  liol- 
lowed  and  furrowed  in  varioHS  ways,  so  as  to  present  hili*^ 
valleys,  and  oiilsliindinp  knolls,  which  sornetimcs  liavc  not 
been  covered  by  the  newer  and  su|>cr incumbent  rocks;  at 
InM,  il  tliey  hiive  covercti  tlKrni,  tlic  slrula  which  did  so  hav6 
been  reniuvetl  by  denudaiioii  *.  This  clay  is  vsriouvty  cc^ 
loured,  txring  white,  gray,  yelloir,  stale-j{ray,  and  red.  U 
dillers  considerably  in  ihicknevH,  at  might  be  expected  from 
the  nature  of  the  surl'tice  on  which  it  reposes.  Above  UieKe 
beds,  to  which,  strictly  speaking,  the  term  "  plastic  clay  "  is 
alone  iifipiicuble.  there  is  oflcn  atKtthcr  clay,  separated  from 
die  Ibriiier  by  a  betl  of  «ind ;  tli«  latter  ciny  being  black,  sandy, 
atid  somctiniei'  containing  organic  remains.  In  it  occur  lif^ 
tiiles,  amber,  and  slidU  (Imth  rFesh'wnteraml  marine).  It  ia 
ftUted,  that  in  this  deposit,  considered  as  a  mass,  the  lower 
partsdo  not  contain  organic  remains;  ihat  in  the  central  por- 
tion the  remains  arc  commonti/  those  of  fresh-water  animals; 
and  that  in  tlic  upper  part  lliere  l«  n  mixture  ukI  even  an  ul- 
ternntion  of  marine  and  fresh-water  remains,  Uie  latter  gra* 
dually  becoming  more  scai-ce,  ntid  the  former  6nally  pirevail- 

A  krerdaorchulk  I'ntpnriitt  rtmeiiKd  by  cla>'  b  found  at  M«iidMi, 
irparating  th«  clislk  aud  pWk-  clay. 
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ing. — The  following  U  a  liM  ofthe  orfrunic  remains  moat  oom- 
nwnly  found  in  ih«  plastic  clay. 

Frfsh-vafer  Hemaint.—  Pt*  nokbis  rotundatut,  Al.  Broii|;. ; 

P.  iacertus,  Drfr. ;  K  Ptmctum,  Dcfr. ;  1\  i*revostinvty  Defr. 

PiiTSA  an/f^iut,  Dcfr.     \.\\isv.vs  httj^icatut,  Al.  Brong. 

Palcuina  virgtiJa,   Ilcfr. ;    P.  indiftittcia,  IX-fr. ;    P.  ii«i- 

color,  Olivier;    P.  Damartttii,  Preroul;    P.  conka^  Prev. ; 

P.  amliigua,   Prev. 

Melania  trititfay  Defr. 

hizhjtsoptits  buccinoidea,  Poiret;  M.  costatay  Olivier. 
Nbiiita  globula,  Dt'fr. ;  N.  Phifonais,  Defr. ;  N.  sobrina, 
Defr. 

Cyuzh A  antiqiat,  Defr.;  C.  teUinot'iUx,  Defr.;  Ccwifi/or- 
nis.  Sow. 

Marine  Shells  contained  in  the  raixlure  <^  ike  upper  part.— 
CEMTHtVM /unatum.  Son.;  C  metaHoides,  Sow.;  another 
Cerilhiiim  not  deiermined. 

AMruLLAKtA  de/iressa,  Lnm.  ?  (var.  Minor) ;  Oslreabelio- 
vaca,   Liim. ;  O,  incnla,  Defr. 

Fos.til  Vi-gtftuldes. — Exogenttes  ;  PAyllHex  multinemii  i  En- 
dogeriitei  echinahtt. 

Calcaire  grossier.—T\ii»,  as  its  name  imnlies,  is  compo&eci 
of  B  coarse  limestone,  and  is  more  or  less  tiard,  so  as  to  be 
employed  for  architectural  purposes.  It  alternates  with  ar- 
gillaceous beds,  and  is  rvniar  kable  for  ttie  constancy  of  its  clia- 
ncter  throughout  a  considerable  extent  of  counlrv.  It  is  often 
separated  from  the  plastic  clay  beneadi  by  a  bed  ot  sntid.  The 
organic  remains  arc  stated  to  be  ecticnilly  the  snme  in  the  cor- 
rojKiitditig  beds,  prescnliiig  r«tJicr  murltcd  dilTereneeN  when 
the  bctU  are  not  identical.  The  inferitir  licds  are  very  muuIj} 
oUen  more  naiidy  thiin  ctilcnreous,  and  almost  always  contain 
green  earth,  disseniimited  either  in  iHwder  or  grains,  which, 
according  to  the  analysis  of  M.  Berlhicr,  appears  to  be  a  sili- 
cntc  of  iron.  These  lieds  arc  rcmnrknblc  for  the  abundnnce  of 
iheir  organic  content'. — The  following  is  a  list  of  tliosc  fossils 
which  are  considered  to  cliaracicrixc  the  dilli^rait  [»irts  of  this 
deposit. 
B  In  Ike  [awer  beds. — MADitEroRA,  at  least  three  ^ectcs. 

^f  AsTHKA,  three  >|)ecies  at  least. 

^^  TuituircoLiA  Hliptica,  Al.  Broiig. ;    T.  crispa,  Lam.;    T. 

^^       sulcata.   Lam. 
^H  Kr.Ti:i>oaiTES  digilatia.  Lam. 

^^B  LuN(;i.iTr..<t  rat/ia/o,  Lnm.;    L.  luceolala.  Lam. 

^H  FuMGiA  Guellardi. 

^^  Ni;jiMULiTE8  lavigata  ,-    iV.  scubra  ;    X.  lutmisKalis ;    N. 

I  rot. 

h 


Ni;jiMULiTE8  licvigata  ,- 
rottindata, 
Cerituiuu  piganleum. 


LuoNA  tanieUesa. 
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CARDttiM  ptmdosum.     Voluta  cithara. 

Crassitklla  tameUoia.     TuRRiTf.i.tA  muUisulcata. 

Owu^A ^abellida  ;  O.  cymtritta. 

In  the  central  beds  •. — Ovulites  elotigala,  Lam. ;  0.  mar- 
garilula,  ))urui«»y- 

Alveolitp.s  mt/tum,  Rose.     ORBiTOLirKS^irnn. 

TuRRiTELi.A  imbrieala.     TKBEiiEi.LUM  comxdiaum. 

CaltitR£a  trochiformis.     Cahbita  avtcularta. 

PECTVscvhvit  pulvinafus. 

Cir II f.RK A Jti/uMa;  C-eiegans.  Miliolites.  Cerithium? 

In  the  upper  bedi. — MilioL]t>;s.     Ahi>i;lxaiiia  spirata. 

Ckritiiium  lubfTCulatum ;  C.  muiabile ;  C.  lapidum  ,■  C 
petricf^um. 

LuciNA  Saxorim.     Cardium  Lima. 

CoHHt/'LA  analina  ?     C.  striata  f . 

VcRCiablc  Rcmniris  nccording  to  M.  Ad,  Brongiiiarl,  in 
die  Cnli-airc  GriM^ii-r  of  Paris;— 

Navad* — Cauliniti-s  parisifrists. 

EjjUiSETArt.E — EqiiiutUBt  hracki/oihn. 

CtiKiftRX:—  I'inus  DeJ'iancii.  \*\iMX—Flaheilariaj»jri- 
tiemis. 

MONOCOTYLEDOKS,  OP  UNCERTAJX  FAUILY—CulmiUS  nodo- 

sus  i  C.  ambiguui. 

DicoiYLLBONN, OP UNcEKTArN FAMILY — Exo^enitej :  Phyt- 
iiles  linearis.  Ph.  nenoides.  Ph.  mueronala.  Ph.  remijbrmis. 
Ph.  retiua.   Ph.  s/iathtdata.  Ph.  lanrea  J. 

Siliceam  Limrstoiu-. — A  Hniestoiit^  »ometin>«  white  find 
sofi,  sometimes  };ray  and  compact,  |ienetrsted  by  silica,  ititil- 
traled  in  efery  direction  and  at  all  pointi.  Il  is  often  cellular, 
the  evils  sometimes  large  and  com  muni  cut  ing  with  each  other 
in  nil  dircetioiiK,  the  silica  lining  their  side^  willi  mammillarjr 
ooncrclionv,  nr  with  Mnnll  trHnspiirciit  (jimriz  cnr»Uds. 

Onrawt  (It/pium  {Frrs/t'vxt/rr),  and  Marine  Marls. — Th* 
g)'p»eoua  n>ck<t  consist  ol'  nn  iilit^niatiun  olffvpsum  ami  calca- 
reous and  sr^iliaceoiis  marls.  Above  thi^  alternation  there 
are  thick  mar)  bcd<i,  sometimes  calcareous,  at  others  argilla- 
ceous, tn  thcM!  latter  strata  arc  found  abundant  remains  of 
/Jmnir,r  imd  Planorbrt,  and  in  tlii'ir  lower  jMirtt,  {udrnt  nf 
coniidernble  ni/e  are  diswii-erfd  |iro*trat«.  The  gy|neou!l 
strain  conltiiii  the  r«iii;trkuble  roiuiiin.x  oi'  extinct  mammalia 
and  other  animaU,  which  the  genius  of  Cuvier  may  almost  be 
said  to  have  restored  to  life.  Above  these  beds,  nhich,  from 
th«  nature  of  their  organic  remains,  are  considered  to  have 

•  Nearly  all  the  wcll>knawn  fotnli  fmm  nrisnon  sre  found  in  IhcK  bciU. 
t  MM.  CuvU-r  Aiid  UrongnUii,    Ucic  UioL  dtc  Cnvii.  de  I'luii.  iiL 

X  Ad.  Bron^iitit,  Prod,  d'uii*  Hi)!.'  dw  Vt^-  Fomtn,  IBK. 
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been  dr [>o»itC(l  in  fresh  vater,  there  is  r  succession  of  marls, 
considered  as  deported  in  the  sea,  because  tliey  conlnin  mn^ 
line  remains  ;  die  mnrinc  nnil  (resli-wmrr  systems  being  sp- 
paralod  by  calcareous  nr  iirfTi]1iii:ei>ns  n^8ll^,  ni'ttn  thick.  The 
upper  marl  Ireds  cuiitaiii  immtTOUi  remains  of  oysters,  consi- 
<]crc(}  to  have  certainly  lived  in  ilie  place*  where  now  entpnibwi, 
Diorc  piirticiilnrlv,  a&  M.  Defrnnce  discovered  Ihcm  nt  Ri^ 
qtiencoiirt  attncncd  to  rounded  pieces  of  niiirly  HmeMone, 
which  latter  nrc  sometimes  piercecl  by  Phohiies. 

Organic   Kemnins  in  ilie  Gypseons   Bc(f<.— Mammalia: 
Paiao^rium  magttum,  Cuv.  {(i^.  to,  a.)  ';  /'.  medium,  Cuv.; 


P.  crassHm,  Cuv. ;  P.  latum,  Cov, ;  P.  curium,  Cuv. ;  P.  m- 
mis,  Cuv.  I  fig.  40,  b,);  P.  minimum,  Ciiv  ;  AaoptotAerium 
commune,  Cuv.  (fig.  40.  c.) ;  A.  ircimilurium,  Cuv,;  A.  gra- 
cUc,  Cuv.;  A.  murinum,  Cuv.;  A.  oliliqmtui-,  Cuv.;  Ckaro. 
ptamui -parisiemif,  Ciiv. ;  Ctiitis  paiisierais,  Cuv. ;  Coali  /  Di- 
iUlMx  pariticHxif,  Cuv.;  SciuniSi  Hie. 

Birds.     Reptiles:  Crocodile i   Tiionyx :  Emifs.     Fish. 

Organic  Remains  of  the  Fresh-water  Marls — Mammalia: 
Pataotherium  aurelianertse,  Cuv.  (Orlenusi ;  Lopkiodon  tnajor^ 
Cuv.  (Soi^sons,  &c.) ;  L.  minor,  Cuv.  (Fiirii);  L. ptfgmxuSf 
Cuv.  [Paris). 

BiRM.  Fish.  Shells:  Ci/cloiloma  mumia,  h&ta.;  Ltm- 
luta  lonnise/tla  ,AI.  Brotig. ;  I^.  i-hngata,  Al.  Brung.;  /..  aat- 
minala,  Al.  Broiig. ;  JL.  (hmnt.  A).  BroDg. ;  Planorbis  Letts, 
Al.  Brong. ;  Itulimta  pusitlia,   Branl. 


•  The  ronnt  oT  th«  itiiiniab  above  rcprcwntvil  are  tuch  at  Uiry  are  con- 
rid«r«il  to  have  bvro  by  Caviar,  Ow.  Fou.  I.  ilL  |il.  C6. 
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hi  Ihe  Marine  Marls  {Y'elUm). — Fish  boiMs:  CyUieren? 
convexa ;  Cytberea  ?  pUna ;  Spirorbes ;  Ceritbiuni  plicatuni. 

YeUov)  Marlf  sfpaiaicd  from  the  above  bif  GrecH  Marit.—' 
Spears  and  palates  of  tbc  llav;  AinpulUria  patuh?  Ceri- 
ihium  plicuUiiii;  C.  cinciiim ;  Cyltivrcit  eUgnns;  C  semisul- 
caUi?  .'*  Ciintiuin  oblii|iiuii] ;   Nuculn  DiiirgHriuicciu 

CaJc.  Marls,  rcitfi  large  Oi/xten. — Oslrca  hip)ic)piis;  O. 
Pteudoclinma ;  O.  lonjrirostris;  O.  canali:>. 

Calc.  Marls,  ycitk  smali  OgsUrs. — Osirea  cocblearia :  O.  cy- 
adiula;  O.  spatulala;  O.  bnguntula ;  Ualani;  Crabs' feet. 

Upper  Marine  Sands  and  Sandiloitcs. — These  arc  ComiKMCcl 
orirri:giiliir  beds  of  stliceoin  Mnnd^Uxic  uiid  Kimd,  tbe  lowvr 
pnrlioii  without  or^nic  rcmniii*  ihiileaii  be  !(ii]i|>iM«d  to  Jinve 
«xiste<l  in  ttie  piacn  where  now  found,  tbenc  bcin^  broken  and 
Tery  rare.  In  some  situations,  where  the  broken  »beU«  are 
more  common,  millions  of  small  bodies  are  discovered,  to 
which  M.  Lamarck  haa  giren  the  name  of  Diicorbitts. 

These  non-lb&silileroiis  &snds  are  in  many  places  covered  bv 
a  limestone,  sniidstuiie,  or  calcarco-silicoous  rock  filled  witD 
mariiK-  ^hvll^  of  nliicli  llic  lullowitig  is  a  li«t :  Oiiva  miireola  ; 
FuMi«?  approncbliifr  I'',  loiigitiniii ;  Cerithium  cri>taluin  ;  C 
IniiiellotUHi ;  C.  mutabtle/  Solartunt;  Melanin  cootcllaln? 
Melania  f  another  >|)ecies ;  Pectimculus  pulvinatu.i ;  CniMA- 
lella  comprema?  Donax  retusa  ?  Cytherea  niitdula;  C  Iwvi- 
gala;  C.  elegnas?  Corbula  rugosa;  Oatnfa  flubellula. 

Upper  Freih-valer  Fot  malion. — This  rock  varies  very  con- 
dderably  in  iw  mineralogical  character,  being  sometimes  com- 
posed of  white  friable  and  cnlcnreous  marls,  at  others  of  dif- 
terent  siliceous  compounds  ;  amun^  which  are  the  well-known 
mtllstone*,  MimclimeM  without  fthvtls  ut  uiher*  cliargcd  with 
LimnaMB,  PlancH-l>ei,  Potaaiidefi,  Helices,  Gyrogoiiite»  (leeds 
of  the  Cbarw),  and  silicified  wood. 

Organic  liemaim. — Animal.  Cyclostoma  elegans  atittqua ; 
Potamidci  Laniarckii;  Planorbis  rotundatus ;  P.  Comu  ;  P. 
Prcvoslinus;  Limncus  cornciin ;  L.  Fabulum  ;  L.  ventrico- 
sus;  L.inflatus;  BulimuspygmEPUs;  It.Tercbra;  Pupa  Dc- 
francii;  Helix  Lcmaiii ;  Helix  I)emarc»ti»a  *. 

Vr.r.ETARLE.  MuMCttes?  MjiianiaiuH ;  Chara  medtcaginula j 
Chelicteret;  Nymphffia Arethusae;  Culmilesanomalus;  Car> 
polithes  tbalieiroiUesf. 

As  has  beeu  often  remarked,  there  is  evidence  in  tbe  va- 
rious organic  remains  entombed  in  the  slraia  above  noticed, 
that  the  space  comprised  within  what )»  commonly  termed  the 
Paris  basin,  has  not  always  been  expo»cd  to  the  influence  of 

•  Cuvlvr  and  Br«nni[an,  D«»c  GM.  d««  Env.  d«  Pant. 
t  Ad.  BronpiMn,  VnA.  dun*  lliil.  d«  Veg.  Fouilo. 
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the  K&me  circumstances  since  rill' (IqiCMtit  of  titeclinik,  hut  thit 
there  has  Ikvii  nil  iillrriiatioii  of  llirm  luciistrine  ur  Troh-wattT 
tlf|K>iils  with  ivru  which  lire  inarini;:  ihe  former  ciin.ttiluiing 
ih«  luwer  and  the  upper  part  of  lh«  series.  It  rcmaiiiEi  to  in- 
quire  the  jirobahle  cause  i>r  these  variidioiis. 

By  emjiloving  the  term  basin  Ibr  thi«  collcctioii  (>l  xiijin^ 
crctttceous  rocks,  we.  ^  before  ubsvrvctl,  sct-in  to  as«umc  that 
of  which  »c  hiiTc  no  grwil  evltiviicc;  liic  rresh-walcr  deposits 
rnny  h»«  been,  nml  ]in>h(ibly  were,  eUctled  in  baninx,  LmjI  t!ic 
mnriiii:  <)<>  not  TXK|iiir(^  thiit  form.  It  would  seeoi  reaaoiinble  to 
inf«r  ih«i  l)iere  mny  have  been  here,  as  bus  been  &howrn  to 
have  happened  elsewhere^  movements  in  the  land,  changing; 
its  level  reUlifely  wilh  the  sea.  When  wc  regard  the  mode 
in  which  the  various  deposits  nrc  nou-  urranged,  we  find  that, 
as  a  mass,  they  do  not  repose  horixoiilnlly  on  rach  other;  bnt 
that,  ftccordtnK  to  MM.  Ciivicriuiil  Brongniurt,  there  were 
various  inequiiliiies  iii  tlific^rent  tiiiicji,  coinuiencii)g  with 
t]io«t!  of  tlie  chalk,  presenlin|{  hilts  and  valleys.  In  various 
parti  of  this  nnetjual  soil  the  lignite  and  plastic  clay  were  de* 

f)ositc4l,  thus  to  a  eeriain  extent  filling  up  sonic  of  the  inequa- 
ilie§.  Upon  this  the  calcaire  grossier  was  formed,  following 
more  or  less  the  inequalities  of  l)ie  surfao;  bcnc.-iih.  'Vo  ih« 
culcaire  grossier  succeeded  a  gypseous  deposit,  phoning  an  ab- 
sence of  the  M:a,  and  the  presence  of  fre^h  wattr,  of  unequal 
de])th.  Then  followed  n  large  deposit  of  sand  covering  up 
the  prc-cxijiling  ineqiiniilies,  in  the  upper  part  uf  which  sand 
are  numerous  monnc  remains;  the  whole  presenting  a  vast 
plain.  A  new  .ttnte  of  tilings  followed :  the  sea  disappeared ; 
and  fresli-water  reniaim  becjiuie  entombed*. 

The  mechanical  and  ehemicnl  circumstances  attending  these 
deposiu  have  also  curiously  varied.  \V«  will  not  stop  to  in- 
quire whether  the  inequalities  of  the  chaik  were  produced 
suddenly  or  slowly,  for  on  this  hcuKl  we  pos-ti-jis  no  very  de- 
ci4l<Hl  evidence;  but  the  deposit  uf  tlie  ptaslic  cliiy  {pro^ierly 
fta  called)  wouhl  appear  to  have  lieen  i^iuw,  even  if  the  detritus, 
mechanically  suspended,  may  have  resulted  from  a  somewhat 
violent  wash  of  the  inferior  rocks.  In  tlic  sands  above  this, 
we  have  the  evidence  of  a  transport  by  water  moving  with  suf- 
ficient velocity  to  carry  sand  onwards.  This  is  followed  by  a 
deposit,  to  a  certain  extent  quiet,  com}ioM;d  of  vegetables  attd 
amber  derived  fn>m  them.  'I'lie  nature  ol  ilie  other  organic 
remains  mingh-d  with  ihcm,  n(  fii'si  indicates  the  presence  nf 
Iresh-waLer  auimaU ;  but  Jlnnlly,  some  variation  in  the  relative 
level  of  tile  land  and  sea,  apjKirently  occurring  gradually  rather 
than  suildenly,  (tor  there  is  no  evidence  of  a  rush  of  waters,) 

•  Caricr  and  Broiif^itrt,  Env.  iit  Pari*. 
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iiitrfltliiccs  iTUirlne  nnimiiU,  wlitil)  vxixiett  at  tlie  same  lin>e 
widi  many  rr»h-vratcr  nntmulK  Urn  have  gradually  liecome 
■ccuMomed  to  litre  in  the  Mime  medium  with  ibem.  This  state 
of  things  was  destined  lo  disappear,  and  we  liavc  a  moTcmciit 
of  water  siillidi'nt  to  transport  snnd.  This  was  succeeded  by  a 
calnrcnits  depovitiun,  when  cnrbonatc  ol'limc,  probably  in  a 
grrnt  mviLMjre  drnvcd  from  tlic  ruin  of  older  rocks,  was  wu.ihM) 
away  by  wnler,  and  tU-positcd  over  a  con.ticl triable  Npace.  ll 
is  otivioas,  tron)  the  xtnicture  of  these  rocks,  that  the  materials 
of  which  they  conMst  must  have  been  in  a  state  of  fine  meeha- 
nica]  division,  such  as  to  have  recjuirod  no  violent  rush  of  waters 
for  their  removal :  they  probably  ^ub»idcd  during  a  period  of 
tranr|iiilliiy.  After  the  dqKisit  of  the  ralciilre  growicr,  the 
producii'Hi  of  c-idatrcuus  rocks  remarkable  for  llieir  cellular 
structure,  took  plac«.  The  ortjriu  of  tliese  cells  is  unknown; 
but  they  probably  arone  from  (be  calcareous  matter,  during 
ihe  act  of  subsidencp,  envelopinj^  foreign  matter  more  soluble 
or  perishable  than  ilfelf,  which  has  subsequently  been  removed 
by  the  agency  of  water.  It  is  remarkable  tlmt  the  cavities 
are  now  hncif  by  »ilicn  in  such  ii  mimiier  as  ncurccly  to  admit 
of  any  odier  gunpoNition,  (han  that  the  silica  wiu  di-p(i'«itcd 
within  (he  cells  from  a  liquid  in  which  it  had  been  previously 
dissolved. 

The  osseous  gypsum  presents  us  with  a  decidedly  t>cw  stUe 
of  things.  Singular  animals,  of  which  the  very  genera  are 
nitw  extinct,  must  have  cxiMcd  somewhere  In  the  district,  (he 
remains  of  whii'h  became  hi  xome  uianticr  cntnnglctl  iu  sul- 
phate of  lime,  considerable  de[>osits  of  which  weri-  then  in  pro- 
gress. 'i"he  question  will  arise,  Whence  did  such  a  quantity 
ofsidphate  of  lime  proceed?  Certainly  it  is  a  new  ingredient, 
u  least  in  any  abundance,  in  tliia  district:  and  there  is  no  evi- 
dence that  it  was  deposited  in  a  sen,  as  was  the  cnsc  with  the 
carlKMiiitc  of  lime  ot  tlic  calcnirc  gniwier;  on  the  contrary,  aa 
il  oiilv  contains  lerreKtrial  and  fn»h-water  remain^  it  would 
seem  to  have  been  turmed  thiougb  the  medium  of  fresh  water. 
If  so,  the  previous  level  of  die  laud  and  sea  had  tx:eii  altered, 
and  (he  spnnes  of  the  district,  if  the  gypsum  was  derived  from 
them,  must,  instead  of  carlwnate  ^  lime,  have  prfxiuced  an 
abundance  of  sulphate  of  lime.  This  statu  of  things  cltanged  i 
the  sulphate  of  lime  Ceiued  to  be  produced  or  defiOKili-d  in 
abundance,  ihc  relative  level  of  sea  and  land  again  l)ii:imie 
altered,  the  result  was  a  formation  of  marls  with  marine  shells 
in  them;  during  which,  there  were  at  least  some  places  where 
roiled  pebbles  were  produced,  to  which  oysters  became  at- 
tikdicd,  some  of  the  pebbles  being  pierced  by  boring  shells. 
These  deposit]!  are  described  as  contanniiig  nmre  or  less  to 
tfae  surface  beneath  each,  tuid  tii«n;  ii  no  evidence  of  any  paiw 
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licular  tuovciuenl  of  water ;  but  to  tlicni  succcetln  a  vast  quan- 
tity of  snnil,  tlw  orgnnic  i-einuiiu  in  wtiicli  Hre  brukvti,  nitil  the 
moss  fill*  U|>  iDequalilies  anil  formit  n  |)laii«  surface.  This  op* 
peurK  to  sIiQw  a  lung  coDtinued  action  of  water,  with  a  velocity 
i;({ua]  to  the  transport  of  sand  over  a  considerable  space.  At 
tl)e  close  of  tins  period  the  cnnses,  wliiilover  tlie^  were,  that 
prevented  the  envdiipineiil  of  orjjHiiic  remains  ecaswl.  and 
marine  cxiiviic  becuinc  enionilK^d  in  >;reiit  itbuTidiincc.  Finiilly, 
to  crown  ihi.t  curious  ncne»,  wc  have  u  <le|io)iit  of  ii  very  vuri- 
ouK  niineriilflgical  character,  containing  the  remains  of  such 
animals  and  vegetables  as  are  only  known  to  exist  on  drj 
Iwid,  mamhy  places,  or  in  fresh  water.  This  variety  of  rai- 
neralogical  structure  is  what  wc  sJiouhl  consider  probable  in 
a  shallow  lake,  into  whidi  ^'prin^v,  hiildin)^  various  subslnt>ces 
in  solution,  entered  itt  v«rioii%  ports.  Thot  the  water  was 
shallow,  at  leiiit  in  |iart,  hut  been  coiiHidereil  probable  by 
MM.  ('iivier  and  Bion^niart,  fioin  the  remains  of  ('/lane,  so 
commonly  found  in  this  deposit;  an  opinion  exceedingly 
sirenjtlliened  by  the  observntions  of  Mr.  Lyell  on  the  Chanr 
of  the  Bakic  Locb,  .Scotland.  To  produce  the  friable  calca- 
reous mails  '1  i*  ikH  nvce-ssury  llint  the  water*  slKUikl  he  ther- 
mal ;  lull  jud^tiiir  from  the  phrenonx^ia  v4  existing  spring*, 
thi»  condition  would  seem  re^ptisiie  foi'  the  siliceuu>  dcjiostt; 
lor  we  du  not  know  of  any  such  formation  now  in  progress, 
except  in  such  springs.  If  the  millstone  and  otlic-r  .tiliceoui 
Hiibsumces  were  thus  produced  (and  it  iieenis  difBcult  to  ob> 
tain  their  formalion  in  any  otbei'  manner  consistent  with  ex- 
isting causes),  these  dicrmal  waters  have  diikap[>earul,  and  si- 
lica is  no  longer  deposited  in  this  district;  seeming  to  show 
that  very  great  changes  in  tlic  Nolveiit  [wtwern  of  wnier,  and  in 
the  lcni)Krutiire  of  sprini>H,  may  take  place  in  the  Kune  district 
U  diiferent  e|KM:hs.  Thus  we  have  a  great  deposit  of  carbo- 
nate of  linte  at  the  epoch  of  the  calcairo  grossier;  ailoilier  of 
sulphate  of  lime  at  the  period  uf  die  osseous  marls  and,  finally, 
one  of  silica  at  the  time  of  ihi;  millstone  formation. 

SupracrrlacKOus  Hocks  of  F^rigland. —  I.el  us  now  compare 
tlic  stiprncreiaceuus  rocks  of  England  widi  thon-  of  the  I'arli 
basin.  Those  of  the  former  counti'y  are  connnonly  known  by 
^OK  names  of  Plastic  Clay,  London  Clay,  B^hot  Sands,  the 
Fresh-water  fonnatioiiB  of  ll>e  Isle  of  Wight,  and  the  Cr^ 
formerly  iwticed, 

I'lastic  Clai/. — L'nlike  ihc  deposit  to  which  the  same  name 
it  applied  in  the  environs  of  Paris  tliis  ruck,  though  occasion- 
ally containing  a  considei'.'ible  iibniidniicu  oi  clay,  employed  fur 
vnriuus  useful  purposes,  pi'esenu  us  with  |>ebbie  t>uds,  irregu- 
larly alternating  with  sands  and  clay;  but,  like  the  strata  of 
the  same  niitne  at  Paris,  tltey  irest  upon  an  unequal  surface  of 
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chalk  lienenll).  '1'Ik  orgtmic  rematnc  nUo  are  not  priiivipiallv 
Urrc!>Irial  and  fresh^water,  liut  lor  tliv  nitxtt  iwrt  iitiirine,  t)too{(n 
the  others  are  i n term inj^ led  with  litem,  lltne  remains  ar^ 
aocQnitag  lo  Mr.  Cunyb^ai-e:  ITkivalveb — Iit/mdi'lmliim 
eekinalum  ,■  Murtx  latus,  if.  gradaltii,  M.  rujiosiu,  Ca-ithittm 
Juniadnttim,  C  ittermfilium,  C.  mriaiwides  i  Tturiteila;  Ita- 
norbit  btmiftama.  Ditalvks — Ostrra  judckra,  O.  tmer;  Pec- 
ltamdu%  PltmsieiliFntit ;  Cardium  PtvmaedioMaa  {  Hfya  plana  ; 
OflArrca ,-  O/das  euiKifhrmit,  C.  dcperdila,  C  obovata.  In  iid- 
lUtion  to  this,  traces  of  lignite  and  vegetablen  am  otuen'ed  in 
wveral  places.  The  ihroa  followinjj  sections  will  convey  nn 
idt^  t>l  tliif  (tcpoMt  in  the  nci^hbotirtiond  of  London,  accordinj^ 
lo  Prof.  Bitckland;  niid  in  ihc  Isle  of  Wiglit  nccoi-ding  to 
Mr.  Welwier. 

Section  near  ffoolvicA  {series  atcenditi^). — Chalk  with  flints, 
abore  which:  I.  Green-sni)d  of  ilie  iteadii)};  oyntci'-hed,  con- 
taining  green  contcd  chalk  flints,  but  no  oi'ganic  remains ;  1 
foot.  S.  Light  a*h-coJoiir«J  sand,  without  shells  or  peliWes; 
35  ficfft.  3-  Gr<-cni»h  sand,  willi  flint  pebbles;  I  foot.  4. 
Oroenish  ^nnil,  wiihont  xhdK  or  pcbbk-s ;  S  feet.  5.  Iron-shot 
COnrtc  Kiind,  without  ntiell.i  or  pul  ibles,  and  conbunin^  ochrcMts 
eoncretioiix  disposed  in  concentric  latnimi-;  9  feet.  6.  lllue 
and  brown  clay,  stripe«],  liill  of  shells,  chiefly  Cei-ilkia  ami  Cy- 
therea;  £1  feeL  7.  ('lay  striped  with  brown  and  red,  and  con- 
taining a  few  shells  of  the  above  species ;  6  feet.  fi.  Rolled 
flints,  mixed  with  a  little  sand,  occasioonlly  containing  shells 
like  those  of  Bromley;  c.  g.  Oftrra,  Cerithiiim,  and  Cyl^erea, 
(Itsscminnlcd  in  irregular  patches;  ISfecu     9.  Alluvium*. 

Sectinn  at  Tjoam-fit  HtiU-,  three  mtlet  S. /K  of'  Watthdch 
{ordrr  aneeaditig). — Chalk  with  Hinta,  above  which :  1.  Greeii 
siuid,  identical  with  the  Iteailing  bed,  and  in  evpry  respect  re- 
sembling No.  I.  at  Woolwich;  I  foot.     8.  Ash-coloured  sand, 
slightly  micaceous,  without  pebbles  or  shells;  35  fi;el.     3. 
Coarse  green  sand,  containing  pebbles  ;  5  feet.     4.  Thick  bed 
offcrrugiuou'SMMid,  cunliiiningnini  pcliMc.-.;  l2fwL  5.  I^oiim 
•nd  sand,  in  lU  np{>vr  pnrt  crcatn •colon red,  untl  containing 
Dodntest^friuhte  marl;  in  its  lower  part  sandy  and  iron-shot; 
♦  feet.     6.  Three  thin  beds  of  clay,  of  which  the  upper  and 
lower  contain  Vythereit,  and  the  middle,  oysters;  3  (m.     7. 
Brownish  clay,  conisining<.^^«r<r:  GieoC  8.  Lcad-colour<-«l 
clay,  containing  imprctsionc  of  leaves;  3  (ceL   9.  Yellow  sand; 
3  (eet.      10.  Striiwd  loam  and   plai.(ic  clny,  containing  a  tew 
pyritical  cfr'ttt  nf  >hclU,  and  some  tliin  leaves  of  coal  y  matter; 
to  teeU     1 1.  Striped  sand,  yellow,  fine  and  iron-shot ;  10  fei-t. 
At  a  higher  level  than  No.  11.  on  the  same  hill,  thelin«of  the 
London  cUy  commencesf- 

■  Biickland,  GmI.  Trans,  trt  mA».  voL  tv.  f  HM. 
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Se^ion  ^the  vertical  beds  in  Ahtm  Bay,  Idf  of  f  tight  (order 
aKeridin^y. — Above,  or  rather  next  l»,  the  chalk :  I.Green, 
red,  and  yellow  sand ;  60  feet.  •£.  Dark  bhie  clay,  conlaining 
green  earth  anil  nodules  of  dark  limestone,  in  the  latter  oi 
which  Cythanr,  TurritclUr,  and  other  shells  are  foun<);  SOO 
feet.  3.  A  Buccc«*Ion  of  variously  coloured  sands;  321  feet. 
♦.  Beautifully  coloured  xutidit,  allcniaiin;;  with  pi|>e-clay,  co- 
loured white,  yelluw,  gray,  nitd  bhicki.^h;  5^3  feet.  In  the 
central  pares  ot  these  latter  deposits  are  three  beds  of  lignite, 
and  above  them,  at  some  distance,  6ve  other  lignite  beds ;  each 
1  foot  thick.  5-  StrEtta  of  rolled  black  Hint,  contained  in  • 
yellow  snnd.  6.  Blackish  ciny,  containing  much  green  enrtli 
and  seplaria  ;  annlngMiis  to  l^>ndon  clay*. 

It  will  he  ubservtd,  froM)  iIicmt  tvctiom^  thai  the  trmisnort* 
ing  powers  of  water  hnve  not  been  precisely  siniiliir  near  Lon- 
don and  at  the  isle  of  Wight.  At  the  former  place,  there  would 
appear  to  have  been  a  greater  movement  than  at  the  latter ; 
the  mass  of  the  stnila  near  London  containing  more  pebbles 
in  proportion  lo  its  dejrth  (haii  tlic  bwh  of  the  Nlu  of  Wight, 
where  there  would  appear  to  h:tvc  been  a  morn  enhn,  ai  well  a$ 
a  more  abitniliini,  deposit.  This  niay  ]>erh8p«  in  some  mea- 
sure be  accounted  for,  by  supposing  the  Isle  of  Wight  strata, 
now  thrown  into  a  vertical  position,  to  have  been  gradually 
nccitmnlatcd  in  a  hollow  or  cavity,  more  n^mole  tiom  the  dis- 
turbing power  of  currents  or  motions  in  the  water,  than  in 
shallower  deptlis.  At  all  events,  the  irnn.sporting  power  of  the 
waters  appeiirs  lo  have  been  irrcgulnr;  their  velocities  varying 
in  Kurh  ii  mniincr  thiit  |K:bI>les  lire  curried  Icirwitrd  at  one  tim<!, 
while  fine  |i«rt  ides  of  detritus  are  alone  moved  ut  another.  In 
the  Isle  of  Wight  l>ctls  we  also  see  that  circumstances  ha»e 
been  favourable  to  the  accumulation  of  vegetable  matter,  which 
a  not  irregularly  disseminated,  but  occurs  in  beds ;  the  cir- 
cumstances which  attended  this  deposit  being  continued  at  ir- 
regular interval^  such  as  might  be  expected  ut  the  moutht  of 
rivers. 

London  Clay. — This  name  has  been  applied  to  the  great 
argillaceous  deposit  which  underlies  the  London  district.  The 
clay  is  mostly  blueisli  or  blackish,  and  composed  of  argiDn- 
ceous  an<l  catmrcous  matter  in  variable  pro|)ortions,  the  latter 
rcrcly  ntlaining  a  sufficient  qunnttly  to  constitute  rnnri  <»r  iin- 

Cerfect  limestone.     Layers  of  cnicnreou^  concretions,  known 
y  the  name  of  f^eptaria,  are  by  no  means  uiifrequent;  and  it 
is  staled  that  beds  of  sandstone  are  occasionally  observed  in  it. 
It  has  been  oilen  remarked,  that  if  the  description  of  (he 
Paris  rocks  hail  not  preceded  that  of  the  country  round  Loii- 

■  Wtbaier.  GpoI.  Trana,  til  Mrisi,  t«1.  iv. 
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don  and  of  ihe  I&le  of  WivUt,  it  n«ver  vroiild  have  been  coni«i- 
clereil  tliat  ihe,  so  calleili  Fiailtc  Clay  was  separated  from  ttie 
London  Clay,  but  luihcr  iliat  ihey  consiituleii  cliBl-rcnt  icrnis 
uf  the  same  si-rics.  It  will  linvc  been  observed  tliut  in  the 
«bov«-nolicrd  swrlinn  ,^l  Alinn  B«y,  in  tlic  Isle  of"  Wiyht, 
there  wax  nuiiii!i|{  to  warrant  iiicU  a  xejmration  j  neither  aac» 
there  appear  to  be  any  good  ren-ton  why  in  the  London  dis- 
trict tliey  should  not  lie  rej;ar(le<l  as  itpjicr  and  luwer  ]K>niona 
of  a  deposit  formed  under  nearly  similar  general  circuntstances. 
The  deposit  of  the  London  Cliiy  would  appear  to  mark  a 
oomparuttTelycpiietxialv  of  things;  and  the  clay  naine«)  Plastic 
marks  u  siniihir  s.taie,  althoiigli  it  occnrx  aiitong  >Hnd>  iind  pcl>- 
bles.  Tlie  whole  seenk^  merely  to  show  that  the  velocities  of 
the  transporting  waters  varied,  and  that  they  continued  for  a 
longer  |icnod  of  litde  importance  during  the  deposit  of  the 
London  clay. 

'Urn  clay  vnrici  very  coiinidcnibly  in  thickness.  Thus,  on« 
niilv  east  of  London  it  i.t  only  77  leet  deep;  at  a  well  in  St, 
JamciVstreei,  'J.li  feet;  al  Wimbledon  it  wiift  not  pierced 
through  at  £30  feet;  and  at  Hifih  Beech,  TOO  feel*. 

Organic  Remains.— A  Crocodile;  a  Turtle.  I'ish.  Crus- 
tacea, a  great  variety,  lew  ofwhich  have  been  noticed  ;  among 
these  few,  Cunccr  lubcrculatus  KUnig;  C.  Lcachil,  licsmaretti 
Inachus  Lamarckii,  Desm.  Conciiifera — Cluviigelia  corc^ 
nata,  Dtsh^  cal.  gro^.,  Paris;  Kistulaiia  pcrsonntci.  Lam.,  cat. 
grun>,  Fari»;  Ctiutrocha-na  conloria;  Pboladoniya  murgarita- 
ceu,  Sox.  I  Sulen  afSnis,  Saw.;  Fanopiea  ijitciiiicdiit,  .Sc^tt. / 
Mya  Mibangulaia.  Sotsj.  ;  Lutraria  oblala,  Saw.;  Cra^alellii 
aulcaia,  Lam.,  cul.  gros.,  Paris ;  C>  plicala,  Sow:  C.  comprcssa  ; 
CoiiiuU  fflobosn.  Saw.  j  C.  Pisuin,  &w.  /  C.  rvroluta,  Smt.  t 
Sanguinolaria  Hollowny*ii,  S<nv. ;  S.  cioi»|>rx;ssa,  Stm,  /  Tellina 
Brandci'i,  Svk.  t  'I',  filoita,  Siko.  ,-  T.  ambigua,  Sov.  i  Luciiin 
mitio,  ^xc. ,-  Astarte  rugata,  .Vmc. ;  Cytherea  niiiduia,  Lam.^ 
cal.  gros.,  Palis,  Bourdeaux;  Venus  incrassata,  Sena.;  V. 
transversa.  Saw.  t  V.  clegans,  Sav. ;  V.  pcclinitera,  Sovj.  ; 
Vcneiicardia  Brongniurii,  Saw.  .■  Ven.  plnnicosia.  Lam.,  cal. 
griK.,  Paris,  Ghent;  Yen.  carinatn,  Saa!,i  Ven.deltoidca,  Sax.t 
Veil-  oblonga,  StAo. ,-  Ven.  glolmsa,  Sax.  i  Ven.  aeuticosktuta, 
I^tia.,  cnl.  groo.,  Paris ;  Cardiuni  nitens,  Scm.  t  C.  seiiiigrauu- 
latum,  .SV.C.,  molasnc,  Switzerland;  C.  turgidunt,  Saw.;  C. 
poTulosura,  Ltmi.,  cal.  gros.,  Paris;  C.  cdule,  UraiidtTt  Bor- 
deaux, analogous  to  the  existing  species;  Cardiut  msT^ritaeeai 
Sox.  J  Isocardin  suluilu,  .Ik/ui.  ;  Arciiduplicata,  Sr^'. ;  A.  Bran- 
deri,  Saw.  t  A.  uppendiculata,  .Scmi. ;  Pectunculus  decuiisatus, 

'ConjbftMandPhillipi'iOiitliiKt  of  Uw  (icalogyofHngUnditnd  Wait*: 
■It.  LmioH  Clay. 
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Sen- tV.«fyi\n\M9,  Sox. I  I'.scalnris,  Sow.!  R  brcvirosir'tSi  Stnc; 

I  P.  piilviimiiis   /,««.,  i-»l.  gros.,  Psns  Bonrdcaiiix,  'I'lirin, 

I  Trnuiiilein ;   Nticiiln  ximilLs  Smr.  i   N.  trif;nnn,  &nc'. ,- N.  nii> 

lima,  Scm.:  N.  iiiflaia,  Sotv.  i  N.  niiiygiliiloi<Ie!i,  Snv.;  Axinui 

Eanirutatus,  S<m.  ,•  Chama  stjuantoMi,  .Viw. ;  Pinna  nffinis.  Saw.  t 

JP.arcuala,  ii'oiii-;  Aviculs  media,  •%>!?. ,-  Pectcn  curneus.  6oWk/ 

■  P.  c»rinntUE,  Sijw./  P.  duplicattis^.Soicb,'  Oslren  si^iiU-n,  &no., 

I  Tniunstcm ;  O.  tlnhcllulo,  lAim.,  cnl.gros.,  P;ins  IJoiiriimux ; 

VO-  tlorhiilii,  Smo.  ;  O.  cjniliulii.  Lam.,  tal.  gros.,  l^arin,  liour- 

idcniix ;  O.  oliloitgii,  liramicr  /   l,iiifjijln  li^iiuisi  Sax.     MoL- 

ILU!<(1A— Patella  .striata,  Sute. ,-  Culypirwa  trochifonnis,  Lam.t 

real,  groa,,  Paris ;  Infundibulun]  Dl)li()uuro,  Sov. ,-  1.  tuberculu- 

rttiin,  S<m. !  1.  ^piniilostim,  Sme. ;  llulla  contitricta,  Stnc.i  G. 

ellipticu,  Scm.  s   U.  aitcnuata,  Scnc.  i  B.  filosa,  Sox.  i  B.  acu- 

minntii,  ^/o*. ;   Auricula  lurgidn,  Sax.;  An.  simulaln,  Stm.  t 

Mvlariio  siilciitji,  Sbot.  ,■  M,  costnia,  Sow.  (Qu,  M.  cukiellaiu, 

Brander  und  J^m.,  ail.  gros.,  PiirU?) ;  M.  luiiiiiiiii,  S€/x,  ;  M. 

truiicaia,  Sme./  Paludina  leiitii,  S</a>. ,-  P.  concinnu,  Sote. ;  Aiu- 

pullaria  ambulacrum,  Sens. ;  Am.  acuta,  l^uni.,  cal.  grtw.,  Paris; 

Am.  patulH,  Zri7;n., cal.grus.,  Paris;  Am.  sigaretina,  JL>ain.,  caL 

gn».,  Paris;  Ncrilina  concavs,  Sox, ;  Neriia  globo&a.  S(/a}. ;  N. 

aperu,  &'»«;. ;  Niilicu  Hsntonicnsls ;  N.similis,  ^ow..-  N.gl»uc»- 

noidev^'fa-;  N.  striata,  iW,;  Signrctiis  cuosllculauis  Svic-,  cat. 

gros.,  Puris,  Bourdntix ;  Acicon  criMiulus,  Sox. ;  A.vlougaluM, 

Soai.  i  Scalaria  acuta,  S<m>. ;  S.  scmJcostata,  Sox.  /  S.  intcrrupta, 

Sooj. ;  S.  undosa.  Sane. ;  S.  rvticulain,  Sok.  ;  Solarium  patulutu, 

Lam.,  ca\.  gtoik.,  Paris,  Dourdeaux;  Sol.  dbctudcuui,  Saa>.  i 

S<^.  canaliculalum,  .'fiw.  ,■  Sol.  plicatum,  Lam.,  cal.  gro^.^ 

Paris;  Trocliui  Bciidtia.-,  i'owj.  ,■  Piaccnza,  Turin,  Bourdoaux; 

T. cxtcnsus  Sox. ,-  T.  mooililL'r,  Lam.,  cal. grus.,  Paris;  Tur- 

ritcl la  conoid cu,  Soir.  *;Tur.clongata,  Sasi.i  Tur.  brcvis.^mn^ 

Tur.  wdibt,  Sux. ,  Tur.  luuluhuicatu,  Lam.,  cnt.  groK-,  Vtma; 

Cerithium  dubium,  So3>.  .■  C.  Curiiucniun-,  Som.  i  0.  gi(^- 

teum.  Lam.,  cal.  si'os.,  Paris;  C.  pyramidal^,  Soie. ;  C  gemi- 

nulum,  Sox.i  C.  tanatum,  ^liinc.t,'  Pleuroloma  attejiuata,  Soa;.; 

P.  contmn,  &)a\  .■  P.  scmicoloi),  Sox. ,  P.  colon,  Stm.  ;  V.  ex- 

vrtft,  Sov,  i  P.  niitrala,  SoK.,-  P.  acuminata,  &)W. ,-  P.  futifor- 

miM,  Soce. !  P.  laevigata,  St/v.  i  i'.  brcviroetra,  Sam. ;  P.  ))ri)>ca, 

Sosx. :  Cancelliiria  quadratit,  Sunu  i  C-  iKviuacuhi,  ^iotD. ;  C 

evuUa,  Sa-je,  ,■  Fusaa  deforutia,  KSnig  /  V.  longicvu.s  Lam.,  caL 

gros,,  Paris ;  Fusus  rogoMis,   Ijam.,  cal.  gros.,  Paris,  Bour- 

dcaux ;  F.  acumtnatus,  Sotp.  ,■  F.  asper,  Sox. ,-  F.  bulbiformis, 

*  .\cRoriUngto  M.  l}(!«hn}c*,  Tu/rilrlla  conniJta,  T.rlaiigaiitxnAT.tdilti, 
of  Sowptby,  nip  the  nmc  thclli,  rcfcrriblt  to  7*.  imbrir-atarla  of  l.ninnrrk. 

t  It  U  i«iniirk.alile  that,  ntit  of  th«  numrrotLi  ipccin  oT  CtrirJiiuiii  fbuixl  ta 
iha  calwirF  gtmnn  uf  Psrii,  tliu  C-  jpnanUum  nliould  bu  the  coly  «ue  jrvt 
aeltecd  in  iltc  Londgn  cts}*. 
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Lam.  (4  var.),  col. grux.,  Fariit;  F. fivuliieu't  Sow.;  F. erraiis, 
Sow. ;  F.  re^ularis,  Saa. ,-  F.  Lima,  jfox'.;  F.  cnrinclU,  ^ivji.; 
V.  conifer.  Saw, ;  V.  bibM;iatuis.  Sim.  ,■  F.  coioplanatus,  ^(nc; 
Pyrula  hvxiIk,  Sow.  ;  P.  Grcenwoolii,  Soir. ;  X'.  leDvisatB, 
iMm.,  (.-■!.  ^rcw.,  ParU,  Traunstcin ;  Murcx  I)artoi>cn»is,  Sok.  .- 
M.  fiiktulcMiiK,  Sov. !  M.  interrupt  UK,  Sva/.  i  M.  argutiit,  ^<w.  r 
M.  tricahniituv, />aiK.,  ciil.  fftxM.,  Piirin,  Vii.-ciiiiii;  M.  bU|H> 
noius,  .Smc.  ;  M.  froiidunus  l^ut.,  tal.  {jrus.,  ParU ;  M.  de* 
fouus,  &«[>.,'  M.  Smitliii,  AW.  (2  var.) :  M.  tvilinealiis  .Sou.  ,■ 
M.  rurtus  Sox,!  M.  tuberosm,  &'<nr. ;  M.  minax,  Stm. ; 
SwitzcrUtxJ ;  M.  cristsius  Sow, :  M.  cortHiatus,  Sa¥>.  s  Kostul- 
lariii  Parkiiixofii,  Sovd.  (var.) :  It.  luciila,  S<rx.  >  K.  riiiioxiiT 
Sax.  ,■  R.  nincroptem,  &sr.  (S  vnr.) ;  U.  Pt»-Pt'!ii'aiii  (Stroiif 
bus  Pes-Peliciuti,  latm,),  Pinoeiixa.  &c.,  iuuilu|{UU£  lo  the  <:x> 
ibling  species ;  Cusis  stlrinin,  Si/x. ,-  C.  cai'iiiata,  Lam,,  cal. 
gTX».,  Pari&;  Ijarps  Triinmeii,  Parkinson :  Biiccinum  jiiii- 
ceum.  Sob.  .■  B.  Larstum,  Sm:,  ,■  B.  de«crtuiu,  Scm.  ,•  B.  cniiali- 
cninium,  Som. ;  B.  Inbiatum,  Sato. ;  Mitra  scabra.  Saw. ;  M, 
panro,  Smo. ;  M.  )iumilii,  Stm. ;  VoluUi  LuctaUir,  Sirw. ;  V. 
ifiuiflaa,  Lmi.,  citl.  grus.,  Pnrtx ;  V.  »ii>>()viiHi,  SiKv. ;  V.  nuiii- 
strosa,  Stno.;  V.  ctultiin,  .S'nc. ;  V.  Miigoruti),  .Sr/u-.  ;  V.  Atli- 
lets.  Saw.  ;  V.  drpaupurata,  .Sotr. ;  \'.  anibi^ua,  ^ktit.  ,-  V.  Ito- 
(losa.  Sax.;  V.  Lima,  Sam.;  V.  gemiiinta,  .Sow,;  V.  bicorona, 
/itriR.,  cal.  gros,^  Paris;  Volvaria  acutiuscula,  A'utr.,-  Cypnca 
oTifunntSf  Sax. ;  Terebelltiin  Jusiforme,  Saw. ;  'i'.  convoUituiiH 
Al.  Brvttg.,  cal,  gros^  Paris;  An«ellaria  canalitcra,  Lam.,  cal. 
gnn.,  Pari)^  Buunlcaux  ;  A.  arcniformis,  Scno. ;  A.  TurritvUn, 
Saa. ;  A.  subulnta,  ^<nc.  ;  Olivn  Hrandcri,  Sam.  ;  O.  Sali.^bu- 
■iana,  Sax, ;  Conns  Dorinilor,  Nmtt.  ;  C.  cuii(.'tiniti«  ('i  v^r.), 
Sow,  ;  C  itciibriiL'sctiInx  (2  vnr.},  Sfnc  ;  V.  lineaUis,  liratntcr  ; 
Nummulitcs  lii-vigatn.  Lam,,  cal.  gros,,  Paris,  BurtlcauXt 
Traanstein ;  Nuni  varitdaria,  .Sew. ;  Nuat.  etcgaas,  Saw, ;  Nau- 
tilus impcrialis  Sens.,  cal.  gros.,  Parb :  N.  centralis,  Sow. ;  N. 
zicmc,  &OT.  ;  N.  Ti-galiji,  Saw.* 

yegdable  Hanaim. — The  I»l«  wt"  8Iiqif>y  Iins  long  been 
known  aM  nH'orditig  u  groit  variety  of  tnnia  un<)  >t:vtl» ;  uiiil 
tmall  DortioDs  antl  niasKCS  of  wooa  art:  found  in  ttie  Loiiduo 
clay  ctuiwhere,  the  argillo-calcaruous  concretions  frociucnily 
voTcloping  pieces  of  it.  Some  Iragnirnu  arc  pierced  by  a 
boring  shell  analogous  to  the  Tereilo  riavalit,  whicli  itbowt  that 
tlie  wood  must  have  Dotiled  in  the  scnf. 

Bagtkot  ,S'ani£).— 'riiP'ie  n»t  i>ii  the  Lotxlon  clay,  and  con- 
usi,  according  to  Mr.  Worbtirlon,  ul'ocbreous  oicagic  sand, 

■  $UWtrTl>^'>MriierjlC(inclia1o};v;  ^VuO(!lIard'f  BriUthOigaBicRrBsllu: 
Al,  BrniyiiMii.  TabluHii  ilc^  'I'l-i  1,1111  >  qui  cuiujHMtnl  VEcltm  Aa  Olvbr, 
t  OuUuict  of  Gcol.  of  Eiii:'-  'lail  Wolci.  , 
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foliated  trrccn  clay  slternating  with  a  green  sand,  and  sltemn- 
Itons  of  uhilr,  ^ulphur-ycltow,  and  pinkisli  folisit-d  mnrl>i,  con- 
liiinirigat)nii((iiiii  priiiiis  ol't^cn  Mind,  nnd  liiMil  shells  uf  llw 
genera  Trnchu*  '  Crauaiclla,  Prelrn  ". 

Frfsh-valer  Formations,  /sle  uf  U'igkl  and  ffampshire. — We 
are  indebted  to  Mr.  Webaier  for  the  duco^'ery  uf  tlie^  beds* 
not  long  after  the  labours  of  MM.  Cuvier  and  Brongniart  on 
tlte  Mi|)nicreloceous  rocks  round  Paris  m)  strongly  cxL-itcd  the 
fittcnlion  of  gcol<lpi^ts.  The  frcsh-walcr  stratu  of  ihc  IsJc  «>f 
Wij>ht  lire  divided  into  twt)  i.lv|iu«it»  by  a  riwk  thiimcttriwd 
by  the  preitence  of  iiiurine  reninin.-s  and  mimed  the  Upper 
Marine  Formaiion,  from  being  a  sujiposed  eijuivalent  to  the 
sands  which  intervene  between  the  two  fresli-water  depodits 
of  Paris,  The  lower  fresh-water  deposit  of  Uinstcad,  near 
Ryde^  consists  of  a  limestone  Ibrmcd  of  fragments  of  frcsh- 
wnicr  shells,  white  «hc11  marl,  siliceous  limcsionciuid  ttniui ;  nt 
Hvaden  ihccqnivnlcnt  rock  i*  lompiiscd  of  windy,  calcareous 
and  argil liicvouN  inarU.  Aceording  to  Mr.  Pratt,  one  tooth 
of  an  Jinoplotkerium  and  two  lectli  of  »  PaUeotkeritoH  have 
been  discovered  in  the  lower  nnd  marly  beds  of  the  fitostead 
quarries ;  and  he  further  states,  that  these  renuiins  were  "  ac- 
"comminied,  not  only  by  scvcrol  other  fragments  of  bones  of 
Pachyderninta  (chii-fly  in  n  rolled  and  injured  stale],  but  alw* 
by  the  jaw  ofn  new  >pcetes  of  Ruminant,  uppareiitty  ckwvly 
'allied  to  the  genus  McKckus^." 

Prof.  Sedgwick  ohiterves,  that  in  the  nppcr  part  of  ihiK  de- 
posit there  is  a  mixture  nf  fre^h-water  and  murine  ^|>ccies,  e»- 
penally  in  Colwcll  Bsiy,  where  a  single  specimen  ot  rock  con- 
tained lliv  following  genera:  Ostrea,  I'cntis,  Veriliiium,  Planor- 
-  bis,  Lynin'Ca.     The  coinniori   fosvils  in  the  lower  fresli-watcr 
■deposit  would  appear  to  lie:   Paliulina,  I'otamu/rs,  Metania, 
•  (more  than  onts  sjiecicJi),  Ci/rlm  (2  species),   Vnio,  J'ianorbis^ 
'  Li/mtiaa  (both  the  lout  wore  than  one  s|)eci«sj,  Mya^  Msia- 
nopshi. 

The  Upp'T  Marine  Formation,  first  noticed  by  Mr.  Webster, 
Tva5  called  in  ipiestion  by  Mr.  G.  B.  Sowerby,  who  showed 
that  nil  the  slielU  detected  in  it  were  not  marine ;  and  he  heuce 
inferred  that  there  was  no  real  s('|>aration  between  the  frcslt- 
wntcr  formations  nf  die  Isle  of  Wight  §.  Subsequently  to  Mr. 
Sowtrrby's  remarks,  Prof.  Sedgwick  has  prcjscntcd  us  wilh  an 
'  oecount  of  lhe-<c  strata,  in  which  he  icnuirks  tinit  "  the  lowvr 
'calcareous  l>ed«  appear  to  have  been  Ir»n<|uilly  deptnlted  in 
fircsh  water.     But  if  wc  ascend  to  the  argillaceous  marl  which 

.*  WMburlon,  Gcol.  Trans.,  vcl-  i.  3nd  mHm. 

f'PrUt,  Proccpclingi  otxhe  Ci»o1,  Soo.  1831. 

tScdgnrick,  Onlli«(irnl.n!Vnrih(.  I*lonrWtghl;  AnnaU  orPlulos.1832. 

f  U.  B.  Suofrliy,  AoDtk  »r  PhiloB.  1^1. 
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ttM*  imnieclialcly  tijHHi  ihem,  ure  not  only  find  a  complete 
chiuigc  in  (li^  p)iy&icat  ciiTuuiNiance-^ot'ihetlvposil,  butnncw 
suiwofai^inic  remains:  »oni«ol' wliict)  art.- ul'ii  iniirino  origin, 
others  or  A  doulKl'ul  character,  and  a  tew  nii:  i<lciiticul  with 
those  in  tl»u  lower  Ih;(1b"."  With  regnrtl  to  tlie  ui-f;anic  rc- 
mjiins  cuniaiiiwf  in  this  ruck,  Mr.  Wetisu-r  points  out  a  thick 
oy«lrr-lje(t  in  C-olwi.-ll  liny:  iind  Frofl  Setlgwick  gives  the 
following  li»t  oi* shells:  Murex  {at  least  two  species),  Bucei- 
ttum^  jiticilUi  fubu/ala,  Votula  {rescmhliiig  V.spima/i},  lios/d- 
laria  rmora  (two  last  species  rare  1,  Murex  rffbtssus,  Bkandek, 
M.  innexra,  Hrandch,  Fksus  (rrngmmts),  Naitea,  VeHu$y 
Nuaiitt,  Oirbtila,  CorhU?  Myiilns,  Cyelai,  Polamides,  MtUt' 
nojitis,  S'erita  (2  specie^  one  ap|)roac)iing  N.  fimialilh),  ii>- 
fretlicr  with  other  Iretih'Waler  shells.  These  beus  would  there- 
fore appear  to  have  been  cicposilod,  as  Prof.  Sedgwick  ob- 
serve^ in  iin  estuary.  But  to  have  protUiecil  (hU  cKtiiiiry,  and 
the  circuinxtanccs  rniuistlc  for  llic  pre«cnce  of  niannc  iihells, 
some  ph^-Mcnl  change,  »(Kneidicnition  of  the  relative  levels  or  of 
tltc  geographical  features  of  the  sea  and  land,  seems  neceasarj-, 
for  tii«  pi  e%'ious  deposit  docs  not  contain  marine  remain^i. 

Vpptr  Frrsh-tetitff  Fonaatioti. — This,  according  to  Mr. 
Webftler,  principally  consiata  of  yellowisli  while  marls,  in 
which  there  arc  more  indurated,  and  oppnrenlty  more  calca- 
reous [Ktrtions.  The  orgnnic  remain*  are  eiihrr  frexli-watcr 
or  terretirial ;  and  tlicrclbrc  thv  ctrcumstancctt,  whatever  they 
were,  which  perniiltetl  a  mixture  of  marine  shells  in  tlw  beds 
beneath,  no  longer  existed  ;  and  a  tranquil  deiiosit  in  M>nte 
lake  was  probably,  the  mode  in  which  these  beas,  about  JUO 
txt  thick,  were  fnnnecL 

The  fresh-water  formation  of  Ilordwcll  ClilT,  Hampxhire, 
was  fint  deacribcd  by  Mr.  \\'cbster  in  18:^1.  The  chtl'ia 
noticed  as  compoKctlofaltcrnations  of  days  and  marls,  some  of 
II  fine  blueish  green  colour,  in  which  titere  were  also  beds  of  hard 
calcareous  mails,  apparetilly  derived  from  shells  of  tlic  genera 
L^vmaa  jmA  Flanoti>ii.  Tlic  whole  is  surmounted  by  a  mass  of 
tnuwportcdgravct,  which  covcrslhe  various  rocks  of  ihe  vicinity. 
Mr.  WclMslcr  obscrvcil  tliat  ihcjic  beds  seenieil  (lie  etjuivulent 
oi'lhe  lower  frc-^h-wulor  deposit  of  ih«  Isle  of  Wight.  ISubu;- 
ouently  to  t)i«se  observations  of  Mr.  Webster,  Mr.  Lyell  pub- 
lished a  more  detailed  account  of  the  Mordwell  beds ;  wbeotje 
it  would  appear  that  the  upper  strata  do  not  )'how  a  pamce 
into  a  marine  deposit,  as  was  first  supposed,  but  dtat  all  iho 
fossil  contents  o<  the  beds  point  l»  n  fresli-water  origin,  equi- 
valent to  the  lower  fresh-wHtei'  rocks  of  tlie  Isle  ot  Wjjjht. 
Tlie  following  are  tlic  organic  remains  dbcovered  at  I  lordwell, 

•  Scds«'ick.  .\niMl>  of  Pliilae-  1822. 
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OKcatiWn^  lo  Mr.  l.j-cll:  Tortuisc  scales  (n  Tortoise  found  at 
Thorness  iJay.  l»l(!  of  \Vi«lil)  ;  (i^if;o«tVj-i,  or  wctl-vcssels  of 
Vhane  {('.  medica^iuula) ;  Med-ve»M^I  naiiivtl  CarpolitArs  l^a- 
iictroidcs,  Ad.  Ubong.;  teeth  of  crocodile,  mid  »cal«s  of  fi»h  'i 
Helix  leHta,  BHANnKR,  abundant ;  Melania  conica  ;  Meianop' 
sis  earinata  ;  M.  brevis  ;  Ptanorbii  le$u  :  P.  rotundalus  ;  /.yiw- 
nerajiai/iirmis  ;  L.  longiictUa  ;  L.  eoluntellaris  ;  J\)famidfl  ( 
P.  mar-raritacftaf  Nrriiina  ;  Anci/iits  rii-^ftm  ;  UuioSvlandrij 
Mj/a  grrgarfa  ;  ^f.  jtlana  ;  M.  fiihangulaia,  prrliiips  thcyounf; 
of  M.  plana;  Cyclas  (a  .species),  Mr.  Ljcll  iilw«!r\c%  that 
ihotij^li  the  tt|)ecies  are  lew,  the  imiividuali  are  nunierousj-^-a 
coniuion  chamcterUtic  of  fresh-water  dcposita*. 

Both  in  iho  Isle  of  Wight  and  on  the  opposite  cosM  of 
Ifiimiwhire,  these  fresli-watcr  dcjKKits  rest  upon  n  con<.idcr- 
nblr  ihickii<,-vt  of  «nnd.  As  ii  Kiniiliir  xund  occiirH  iii  the  fresh- 
wilier  rocks  of  HurdwL-ll,  Mr.  Lyell  con.ilders  lliat  llicre 
i«  sk»  much  probability  of  its  fre&b-water,  as  of  its  murine 
ori|>;in.  Be  this  as  ic  may,  there  must  ]iave  been  a  difference 
in  the  transporting  power  of  water  cari-yinjj  the  samiti,  from 
thnt  which  permitted  the  depot^itof  the  maris,  which  seems  to 
have  Weil  very  <]uiet.  Tlie  mtuls  certninly  do  not  retpiirc  nny 
con»itlorahle  velocity  of  water;  Mill  ilif re  must  hiive  been  X 
diHisrence  in  the  circuniittiiiccn  iittcitding  Uie  de|Hisit  of  iIk 
one  tna&s  and  of  t)>e  other,  though  those,  which  give  rise  to 
Ihe  mass  of  sand,  partially  returned  durin;^  the  Ibtination  of 
the  marls. 

A  very  material  difTcrcnce,  it  will  be  observed,  must  have  at- 
tended llie  deposit  of  the  supracrelaceoiis  rocks  in  tlic  I'arisiao 
and  English  districts  (London  and  Ule  of  Wiijht),  ns  far  a* 
respects  tlicir  niinerulufriaLl  nature.  In  the  limner  we  have 
deposilN  of  cnrhonate  of  Itine  (ciUc  crossierj,  Mul|iliHte  of  HinCi 
(f^fiseou*  deposits),  and  silica  (railbtoties) ;  ibrmutioiiK  oaXy 
in  purt  mechanical ;  while  in  the  latter  we  have  little  tliat  may 
iwt  be  considered  nlt(^cthcr  mechanical,  with  the  exception, 
perhaps,  of  tliu  fresh-water  mnrls  and  the  ntlcjin-ous  ccmcre- 
tions  ni  the  London  clay,  which  latter  miiy  have  been  clicmi- 
Cftl  sCfMi ration^  after  tle(ioiilit)ti,  from  die  argUIo-cidcareous 
mass.  There  t>,  nerertljeleMS,  such  nn  analogy  beiweetl  lh« 
of^nic  diaracler  of  the  calcaire  srossier  of  I'aris  and  the 
Ixindon  clay,  that  tliouglt  not  i>trictlr  iclcntica).  they  may  have 
been  nearly  contemporaneous ;  so  that  however  iHc  mmcral- 
(Wical  character  of  these  deposits  may  vary,  we  may  suppose 
tMn  to  have  been  formed  nt  the  )-anic  or  iieaily  ttie  same 
cpoci),  local  ciroimstaiK-es  and  accidents  having  delcnniiM.-d 
tlie  diaractcr  of  cadi. 

•  Lytll,  Uw>L  Team.  Sod  wtw,  vol-  ii- 
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,  Our  limits  present  a  proper  notice  or  ilie  labours  of  Pro- 
vost, Bouc,  VolU,  Parvcli,  Lill  Von  Lillicnbiicli,  l'ii»<:h ", 
Cu  Bois,  Mid  many  other  geologists,  on  the  rucks  of  this  a^a 
ill  Tiiriuiu  part«  of  Europe;  but  the  fullowing  section  seenis 
so  iinpotlaiit  thiit  it  reijuireit  u  place  here. 

FroK  Puicb,  dvscrihlng  the  rocks  of  Podolia  and  Goutbem 
Rusaia^  states,  that  near  Kr/cminiec,  in  Volhvnin.  (where 
mountains  rise  nhove  a  plain  covered  with  chniK  IliniK  and 
sand,)  up|>er  supr.-tcrctaccous  sandstone,  occupying  a  thick- 
DCH  o(  S&O  feet  above  the  river  Ikwa  und  sixty  ioi-t  b<.-ueaiii 
il,  is  coni)H>M:d  of:  1.  Twenty  Icet  of  son d,  cemented  by  a 
liitle  carbonate  of  lime,  containing  niuny  Hinall  sliella  and  ma- 
drepores, tlie  latter  approaching  M.  eervicortus.  2.  Forty 
feet  of  calcareous  ^ndaione,  containing  many  shells  of  the 
gsnera  Cari/iWi,  f'emticardia,  and  yltca.  3.  Sixty  feet  of  u 
compact  (jUiirtzoM:  and  porous  sandslone,  the  cavities  filled 
with  sand ;  contains  many  VenciicaidKc ;  lowest  purt  most cal- 
careo4U.  4.  Kiglity  l«et  of  a  marly  limestone,  awtiiiniiig  many 
striated  Modiola:,  Pevtenx,  and  otlicr  shells.  5>  At  sixty  feet 
beneath  the  surface,  a  <)uanzos«  and  slightly  calcareous  white 
iAadstonc,  containing  numerous  VaierUardiiet  Trixki^  and 
Pmliidintr  or  PhasiandUr.  "  According  to  M.  Jarocki, — while 
sinking  a  well  in  June  1839,  the  tusk  and  molar  tooth  of  uu 
dcphuni  were  found  in  ll)c  last-mentiot»ed  bed  (Ko.  !>),  winch 
ate  now  preserved  in  the  nmscutn  of  Krxeminicc  Many 
otlier  bones  were  also  observed,  but  they  were  loo  firmly  fixed 
in  tlie  rock  to  be  cxtructcd  -{-."  M.  Pus4rti  further  remarks, 
that  ttus  rock  is  the  same,  both  miueralogtcally  and  zooloigi- 

•  Amid  u  grnLtvaricly  of  BUpTAcrotnccDiudqiDrib  in  ItuMkud  Poland, 
ihi*  uuiltur  tvniurki  auiiif  wif  li  ui  oolitic  vhutaclcr.  cqwcioUv  iicor  Tirwpci], 
L*lycs«w,  anil  KuIiu'K,  un  t1ii>  DiiivBlcr,  au<]  in  ilia  Ccdn  liills  :it  Czcniu- 
witc.  The  piuilitic  almcnii'i!  of  •i>iiik  tiit'(ucn>Ui*ruu«  l!iiir*turira  it  ]Mrttrn- 
lorijr  mnaixnblc  in  oon*  of  I'ulund.  iTic  grain*  ere  tiihcr  rcnilbim  or 
nninML  andgcncralivof  ihcnxeoJ'npMor  a  boon,  Uioiigh  tkcy  bcrraad 
tJiunr  b(o>uiv  twu  ur  three  iiidlm  in  di«mct«r.  Cood  cxBni|ilc«  ii  llui  tack 
vo  iti'ii  a!  Xitkow.  ^t.  Ptuch  stotM  lliaC  rupcntvil  uUenatiuiis  liavv  cun- 
vinccd  liini  thai  iheic  concrctinni  arc  drrivM  IVoiit  tursli,  vvjx^slly  XulH- 
parr.  He  obicivc*  dint  ilur  birjjc  tmifonn  conerrliaiu  of  lUkow  arr  dily 
til*  XKllipiira  b'jamdtt,  Lud.,  urilic.V.  ratmoM,  tioMt  In  wme  ^Imm, 
pMTtkulM');  at  SikiHoiki,  nMi  Butko,  a  rvok  uf  thii  kind  kjipton  us  il  ovut- 
|mcd  «f  bullcli  Bnil  canuoa-bfUis. 

Il  ilioujd  b<  lUted  llint  l*Taf.  ruacb,  IVoiii  a  rarvAil  compariion  orilw 
ttirlls  contained  in  IhcauntiKtctaciiouiiHinnlone  of  Poland  vitlithiMcliinired 
ky  miout  »iithi>ra,  cuniidcn  tliat  tho  tcrlUiy  iltptlt  of  Poland  brnr  a  isuck 
prcklrr  mrinbliuice  lu  lliiwr  founds!  tli«  fuutof  iho  Italian  Mm  and  in  llw 
tiuh-.Vpciiiiinc  hill*,  ih<ui  Ihnw  ditcAi'er«d  in  l'lii)tlaiiil  or  the  North  of 
France ;  iiioT«>vcr,  ilmc  ibe  ipi-cin  which  at  fini  tight  do  appcnr  idcnlic«l 
with  iluMc  uf  t'nuicc  and  lulj*,  are  fimad  to  be  vaticiiM  of  them  whc'n  vx- 
MnllKd  uilh  otlfiilimi. 

t  I^lMh,  Jouni.tl  d<  (!6olii|:ie,  L  2. 
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c:illr,  AS  the  trrtUry  und&tone  of  Szjdtow  nod  Chmieltuk, 
bi  Ptiland ;  aud  tliot  this  Tact  is  analm^u^  to  the  occurrence 
of  III)  cIcphnniN  tnolnr  tooth  and  lUik  in  the  tcrtinrj-  snndMonc 
of  Kzahn,  Wictlcxkii,  vUich  conUum  Pettcn  poloiicuf,  Saii- 
carnc,  nnd  itiuiiv  uihcr  nuriiie  khclb.  The  roukr  will  slw 
obwrvcihiit  it  correipondt  with lh«  uccurfriiceofiheKiuAinii 
of  ilie  ^reni  Pachyderniaia,  previously  noticed  as  found  niin- 
git-d  "iili  marine  exuviae  in  other  parts  of  Europe. 

Ii  will  have  been  remarked,  tliat  throughout  thi«  dcUil  of 
supracretaceouK  rock",  [|icrhiL|is  too  long  lor  it  work  of  tliis 
nature,)  the  obM-rvationn  have  Itccn  confined  to  oertuin  [uru 
of  Euro[>e.  Kocks  of  the  suiik  nature  no  doubt  abound  in 
o(h«;r  pHfts  of  the  worid ;  indeed  we  are  ^'dl  assured  that  very 
exlenflire  districts  are  composed  of  them, — as  for  insuncc  in 
India  ;  but  our  knowledge  of  them  is  as  yet  so  ini|)Grfcct,  that 
we  cinnot  with  siifciy  compare  them  wiih  known  I'.untpesn 
d«|io«>ts.  Dr.  Hucklund,  from  lli«  inloniuition  which  he  ub* 
tained  from  Mr.  Crawford,  who  collected  an  abundanc«  of 
or^intc  remains  on  the  banks  of  the  Irawndi,  consi<Iered  that 
supracretaceous  rocks  probably  existed  in  the  kingdom  of  Avb. 
containing  shell!' of  the  genera  viiinHaria,  Mures,  Ccritkiim, 
Oliw,  Aslartr,  Siictda,  Eiycina,  Tctlina,  Terrdo;  mixed  with 
shnrku' te'-lh  and  ii.di  «ealcs:  these  rnnnins  nre  eontiiinvd  in 
a  C(Mr''e  ithelly  and  MUidy  hmotone.  \  greiit  ubundunce  of 
mttmmileroiiit  luid  other  remains  were  dlneovered  in  the  vic»> 
itily  of  Konie  petroleum  well>,  l>etween  Prume  and  Avu,  >[>• 
parently  mixed  with  much  ailiciRed  wood  in  a  sandy  and  gra- 
velly deposit.  The  bones  or  teeth  of  vertebraled  animals  con- 
sist of  those  of  the  Maslodim  latidms,  Clift;  M.  (UphautoidcSt 
Clil't;  Ilippo/iiitamru  ;  Stis/  It/iinoceros  .■  Tapir  t  Ox t  Deer t 
AiiUlope ;  'Vriimijx ;  Emt/i, ;  nnd  Cnxoiiilct  (2  species)*. 
Mr.  Scott  met  with  bedi^  probably  of  the  xu]irucretiiceou» 
ejtucb,  in  the  Caribari  bills,  lefl  bank  of  die  Brahmpulm. 
The  tbllowing  section  (order  ascending)  was  observed: — 
I.  filatc  chiy.  2.  Ferruginous  concretions  and  indurated 
sand-  3-  Yellow  or  green  sund.  4-.  8liite-clny.  5.  Simd 
and  Mnnil  gnivel.  Fossil  wood  '\%  liiund  on  the  iiidiiriiled  clay ; 
nod  in  a  sni.ill  isolated  hill  in  the  vicinity  the  t(>lluwiiig  r&- 
mniiis:  Teeth  and  bones  of  sharks,  fidi  palates  and  fin  bones, 
teeth  and  bones  of  crocodiles,  remains  of  quadrupeds,  Ostrta^ 
Cet-ilhia,  Tto-riteltar,  Balani,  Patellar,  tu:  f.  These  exuviA 
have  subsequently  licen  examined  by  Mr.  I'entlnnd,  who  found 
that  the  niiiminiferoux  remains  were  refenihic  to  Uie  genus 
Antkraeotkerium^  Cuv.,  to  a  s|iecies  allied  tu  (he  genus  Moi- 

■  Bucblniiil  nnil  Qjft,  Gcnl.  Truii.  2n(l  active,  vol.  ii. 
t  Colsbroftkr,  Gcol.  Yriin».  2nd  tcriri.  \iA.  \. 
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ehm,  to  n  small  species  of  ilic  order  Pacfiydrrmata,  n\A  to  ■ 
carnivorous  animal  of  the  geniix  Vivtrra.  The  AHlfiracolke- 
rium  he  proposes  lo  nanii;  A.  Silh/iensr  * . 

These  ob<Mfrviiiion§  nrc  sufficient  to  show  that  roclcs,  pro* 
hMy  supr.icrclflccoiis  cxi*!  extensively  in  Imlia.     Accord- 
ing lo  Prof.  Viimisfm  nnd  Dr.  Morton,  ihe  siipracrclneeous 
or  tertiiiry   rock*  are  extensively  <!i-.tribiitrd   over  [wirls   of 
the    Uiiiied   Stales,   occurriiij;  in   Nanlticket,  Lo>i],r   Island, 
Manhattan  Island,  the  adjacent  coast>  of  New  York  and  New 
Endaiid ;  sparincly  in  New  Jersey  and  Delaware,  but  ex- 
tensively in  Maryland  and  lo  Uic  southward.     The  deposit  in 
stated  to  be  compou-d  of  limestone,  buhr-stonc,  sniids,  f;ra- 
veic,  and  clays ;  and  contninx  the  remninv  of  ll>e  genera  Os- 
Irea,  PfcUn,  Area,  Pectunculia,  7'urriirlta,  Rttccimtm,    Venia, 
JUacfra,  Natica,  I'fHina,  Nuatla,  yenericardta,  Ciianta,  Calyp- 
trtrof  I-'usus,  Panopaa,  Serpuloy  JJentaliuw,  Cerithium,  Car- 
dium,  Craisaletla,  Oliva,   Lwina,  Corbulot  Ptft-itla,  Crepidit- 
la,   Pema,  &c.     Of  150  species  of  these  sbclb,  found  in  b 
xinglc  locality  in  St.  Mary's  county,  Maryland,  Mr.  Say  has 
ctetcribol  and  figiirc<l  iiMire  than  forty  as  ncwf.     Accord- 
ing lo  Dr.  Morton,  tlie  upper  supmcreiaceou?t  l)e<fs  ol  Mary- 
land anil  the  more  southern  states  contain  the  following  .i|>c- 
cies  of  shells,  still  found  in  a  recent  state  on  the  coasts  of  the 
United  States:— A'a/im rfM/i/(Va(fl,  Say ;  fksus dnereus.  Say; 
Purula  carica.  Lam. ;  P.  canaliciilala.  Lam. ;  Ostrea  vtrgitnea^ 
Linn.;    O.JlaMltila,  ham. ;   Plicahda  ramosa.  Lam.;    At-ca 
arala.    Say;    Lucina   ilivaricalet.    Lam.;    yrmu   mncrnoria, 
Lin II. ;   V.  pajtAia  *  I.jini. ;  Ci/ifirrea  ecmcmlrica,  f .am. ;  Mac- 
Ira  gramlis,  Linn. ;    i'htifm  costttla,  Linn. ;    Italnnm  tinlinna- 
btdum?   Lain.;    Tiobti  liltoimt  ?   Linn.;   and  a  HuccinumJJ 
That  deposits  of  a  similar  age  are  not  wanting  in  South  Ame- 
rica weras  also  certain ;  but  as  yet  they  have  not  been  exa- 
mined in  sufficient  detail  to  ennblc  us  to  institute  any  u^ful 
compuiison  wiih  rock*  of  the  same  niiti<]uity  in  Europe.   Nci- 
tlier  can  wc,  for  llie  *nmc  rciwon,  judge  of  the  relative  nnti- 
quitv  of  innuuieiable  igneous  formaiionN  ixattemi  over  various 
parts  of  the  world.    A?>  the  science  of  geology  advances^  great 
insight  must  be  obtained  into  the  superficial  appearance  of  the 
world  at  this  period.  lending  to  the  most  important  conclu- 
sions; but  we  must  anticipate  very  serious  obstacles  to  tlits 
advancing  knowledge,  nn.iing  from  haHy  generalizations  of 

loot  finctn,  and  the  too  comnioii  endeavour  to  force  conclu.' 

t 

■  P«ntland,  G«n1.  Trnn*.  3nd  wrici,  vol.  ii. 
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!■  The  principnl  osaifcroui  bed  ii  nbmit  nifie  or  ten  feet  tliick^ 
anii  can  be  traced  it  conBi[leral>te  diMHnce  at  tlic  foot  of  tbc 
Motiiagoc  (Ic  Pcrticr,  and  in  tJte  VulUe  de  la  Couk  on  tlte 
opposite  kide.  The  foMil  specivst  nccoMiti^  to  MM.  Croazei 
niij  Joliert,  are  very  nuineroiiis  con.^stinfjfif:— tJepbant,  one 
i»|)erie»;  Mastodon,  one  ur  two  ;  Hippo  [Mil  umui,  one;  Rhi- 
noceros, one ;  Tnpir,  one ;  Horse,  one ;  Bosr,  one ;  Fdis, 
four  or  five;  Hjaina,  two;  Bear,  three;  Cants,  one;  Cat^ 
tor,  one;  Otter,  one;  Ilsrc,  one;  Water-Rat,  one;  Deer, 
iiftccn;  luul  Ox,  twn.  The  animals  wcru  of  a))  ap»,  uid 
the  various  reaiain»  mixed  pell-mell  with  each  utlwr.  Tbc 
boties  are  never  rolled,  though  often  broken,  and  sonielimes 
gnawed.  Mingled  with  these  exiivijH  are  (he  abundant  fe- 
cal remains  of  the  Camivora,  appearing;  to  occupy  the  place 
vrhcre  they  have  been  dropped.  Ilencc  the  aurbors  ooil- 
dude  lliitt  lli«  remains  have  not  been  far  removed  fnun  the 
plucc*  where  the  luiimuU  existed,  and  that  the  IJ^iitcs  found 
unioi^  these  beds  aretlieexuvioeof  the  vegetation  upon  which 
Rianv  of  them  subsisted. 

Mm.  CroiHrt  Mid  Jubert  notice  the  following  remains  in  tba 
frc«h-«ulcr  sunds,  elay;,  and  limestone  of  the  country,  over 
which  they  consider  that  Uic  (ir*l  busaltic  currents  flowed:— 
Attoi>lolhermm  ?  two  ^pccieK;  l^phitxlim.,  one;  Anthraatthtm 
rium,  one;  Hippopotamus^  one;  a  Kumiunnt;  Caiiis,  one} 
Marten,  one;  Ijii^t/mi/s,  one;  a  Rat;  Tortoise,  oncOr  nvo; 
Crocodile,  one;  Serpent  or  Lizard,  one ;  Birds  ihrec  or ibor 
(among  the  latter  remains  are  their  e)^,  perfectly  preserved)^ 
C^pris  /aba ,-  tlclii ;  lAfmnaa  ;  PlJanortna  ;  (.'tfiena ;  G>/ro- 
gonilfs,  and  other  vegetable  exuviae.  It  slioutd  l>c  ob^rved 
that  M.  Bcrlraiid-Roux  *  had  some  time  previously  observed 
the  rcmaiiiji  of  u  Palaiilhfrium  in  a  similar  lock  in  the  Puy  en 
Velay,  and  that  tlie  frcsli-wuter  rocks  at  V'olvic  contain  birds' 
bones  \, 

M.  licrtrand  dc  Done  describes  the  occurrence  of  boneh 
entombed  in  and  beneath  volcanic  matter  near  St.  Privat- 
d'AUier  (Velay).  Alier  stating  that  the  discover)'  was  duo  to 
Dr.  Hibberi,  who  comnninicatcd  it  to  him,  and  that  he  pro- 
ceeded to  the  spot  pointed  out,  accompanied  by  M.  Dcribicr, 
be  notices  the  following  descending  wctton: — a,  third  and  last 
Qon' of  basaltic  lava;  &,  second  llow,  four  yants  thick;  ttgraj^ 
i«b  volcanic  cind<M^  two  to  four  decimetres  thick ;  </,  a^jj^lu- 
tioHtc<l  scoriK-  ami  tulT,  one  or  more  yards  thick,  in  the  upper 
jMi^uf  which  the  bono  were  diiicovcred;  e,  oldest  plateau  at 
-T;  itl 

•  Now  M.  BcHnnd  de  I>ouc.  '^ 

t  Crciint  «nd  Jolwrl,  Ki^cliFrchM  >ur  lei  Ou.  Fo>».  du  Dapwi.  du  Puy 
dt  Dome:  and  Ann.  d»  Sci.  N«.  l  xt.  1828.,^.  „^j  ^  i^,,,,,^  .  * 
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buallic  \avitif,  f;iiaUs.  The  CMseous  remains  w-ere  ibose  of 
ibe  Bhinocfras  Irfdorliinui,  Ilyana  speiica,  and  n  large  prc^ 
portion  of  bants,  rercrrilile  to  at  least  four  nuJctenoined  6p»> 
aeaafCeni. 

Tb(3  same  nuiUor  cniuidera,  frmn  t)ie  fracturej  charjicter 
■od  irregular  di-tiibmioti  of  the  boites  over  a  horizoiilnl  and 
limilcd  space,  ihat  ibi-i  place  was  ihc  retreat  of  hjaenas,  afl'ord- 
tof^  tlicm,  liiHu  idc  nature  of  ilio  coumry,  tlie  best  shelter 
tb«y  could  fiurl.  Into  this  it  is  considered  they  dra^^^d  their 
prey,  at  apjicnre  to  hiivc  bvcii  dniiti  in  the  com:  of  Kirktiide. 
Itife  obwrved  tliat  tlic  hivn-current  nhlcl)  pMMvd  over  tbt 
cinderk  cufitaining  ttie»e  remains  lias  very  little  altered  tlte 
bone«. 

M.  i{(;rtrand  dc  Doae  does  not  consider  the  detrital  deposits 
of  the  country  as  produced  by  transport  in  a  body  of  waters 
from  B  distance,  but  by  n  succession  of  local  causes,  ihu  sub- 
(lanccs  being  nil  derived  from  the  vicinity.  He  supf>osi»>tho 
dtstrtbution  of  the  lulvrid  valli'^ys  cxtnitcclod  wtili  llie  Altier, 
(■inoiiK  wliith  t«  that  where  the  bones  were  (iiwoverol.i  (he 
Mine  now  UK  when  tJie  neighbouring  volcano^  were  in  activity; 
■ltd  rcuurLi  ou  the  >*  inc«:rtitiide  in  entablikliinj^  the  cltrono* 
lofrical  reluiioiis  betire«it  tiie  epoch  when  ilie  volcanos  of  the 
V«tay  became  extinct,  and  that  in  wbicli  these  animals  di^ 
appeared  from  our  dimalcs*." 

Al.  Roberif  describing  the  position  in  which  numerous 
bones  have  been  dl^ovei-cd  al  Cussac  (Haute  Loire],  men- 
tions that  marls,  vilhnut  fossils,  rest  on  the  granitic  rocks  of 
the  country.  Al  Sulilhiic  iIivm;  marls  arc  jiurmouiiicd  by 
davey  marls  almut  two  iir  three  feet  thick,  coiiluiuiiig  plateK 
of  mien,  grninx  of  ijuartz,  volcanic  aslie«,  t>asaliic  gravel,  and 
nnpre^tons  of  grainineotis  plants;  they  also  contaitt  (tie  entire 
skeletons  of  unkitown  Deer  and  .\uroclis,  with  other  bones. 
Above  these  nre  beds  of  volcanic  sand  two  or  three  vards 
thick,  with  small  basaltic  and  |;rftnitic  pebbles,  conlainiiig  the 
remains  of  Kuminnnts  and  Pathi/dermala,  tlte  bones  being 
more  or  )e:<'^  tti-oken.  On  these  ri>~t  ulluviotis  of  greater  soli- 
dity, coiii]KMk.il  of  the  same  vi^canic  *»,nA,  large  grnitttic  aiul 
boMllic  block*  (of  which  tlte  aitgle-^  arc  not  rounded),  geodes 
of  hydrate  of  iron,  «im1  boiHs,  which  appear  to  have  been  ex- 
poaed  to  llie  air  before  they  were  enveloped.  All  these  sub- 
MaDoes  are  cemented  by  oxide  of  iron,  nnd  l>cds  of  fcrnjjp- 
nous  sands  cither  nllernnte  with,  or  repoM;  on.  (1h-  alluvions. 
M.  Koberl  extractrtl  fro<n  ihinv  ferruginous  beds  at  Cusmc 
the  rvmaiiu  of  the  EUpiiat  primig^nius  .■  the  HAinoceros  lep- 
lorhiauti    the  Tapir  Arvententisi    the  Hone,  two  species; 

>  Bntrnnd  At  Dout^  VMa.  Journal  eJSci.  vol.  iL  a«v  wriFt,  1830. 
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Deer,  «e*en  species  (to  two  of  w'hicli  lie  assigtis  the  niimM  of 
CervM  Satilhncm,  ond  C-  Dama  Poligwicut},  tho  Bos  Urus 
and  Bos  Velaunut^  nnd  (hr  Ant«)opo.  'Die  sninc  nuihor  rt> 
Cert  tliL-  iMitoiiibnicnt  of  lltcsc  rciitniiis  to  b  more  iinci«iit  date 
ih«n  ihe  iicciitiiiilaftiin  of  lioiieit  at  Si.  Pr^viit  niul  Pernor,  a in- 
!ii(l«ring  it  due  lo  some  particular  cntaclynn,  which  mii  priced 
the  nnimtiU :  thus  explaining  the  occurrence  of  entire  skeletons 
or  ytmn^  and  old  individuals  found  oiingletl  at  Solillmc;  ti 
6ta(e  of  things  dif&iing  from  the  accu mutations  at  St.  Prc^ai 
and  PcrricT,  where  the  bnncs  MXtn  to  hitvo  been  dni<;<!cd  inlu 
their  present  puwilioii  br  mrnivoroiiK  animals  whox:  b«>iieN 
are  aloo  mixed  with  ihiMe  of  tlivir  pr«y*. 

Dr.  Hihbert  considers  ihai  tlie  liiwcst  niiprucretaceoufi  rockii 
of  the  Vcliiy  were  de[X(r,iled  ill  fresli-waier  lakes,  etitonibin^ 
the  remains  of  the  PaliFolheriitm  and  .-/nltnaci/tAeriumi  of  tei- 
reslrial  and  fresb-traier  shdle*,  and  of  the  vegetation  which 
thencKi^totl;  ^uchdeposit  being  of  long  continuance,  as  shown 
b/it<  depth,  which  amounls  tof^JOTect.  'fliis deposit  c^-ated, 
nnd  the  limd  became  covered  with  forcNlv  iind  animaU ;  (he 
forestx  being  of'n  ninnilij'  growth.  'Ilie  common  degriulntioii 
of  iaod  taking  place,  parbt  ol'  ihiii  VL-geiiition  were  variouittj- 
entombed,  as  were  aUo  the  remains  of  aiiimab  which  then 
existed  ;  such  as  various  species  of  Ctrrvt,  some  of  Ui^e  size, 
anima]s  of  the  Bos  kiud,  die  Rhinoceivs  Uptorhinus,  and  tlie 
Hi/trna  spdica.  Volcanic  explosions  now  look  place  through 
rnrk>(is  vents,  ejecting  trnchyte  find  t>asalt.  the  1at(«r  predo- 
mtnMing,  pictrciiig  the  frcsh-wnler  deposit  iti  Kome  places,  and 
covering  it  with  larns  in  others,  Nntwith^tnnding  these  con- 
vulsions, vegetation  »till  flourislird  in  certain  •■icuntions,  and 
liccnme  entombed  amid  volcanic  prodiici^,  bk  i<  «ecn  nt  Collet, 
Kon/.nl,  and  other  pluceti,  where  vegetable  matter  coninined 
in  black  carbonilerous  clays,  "  accompanied  with  ferruginous 
sands,  alternate  with  rolled  masses  of  trachyte,  phonolite, 
bnsalt,  or  volcanic  cinders."  During  the  progres:^  of  lhes« 
eruptions,  the  water-courses  became  much  deranged,  lava- 
currents  crxiifsing  these  channels,  damming  up  the  pnssagv, 
and  forming  (ukes,  in  which  vtirious  singular  compounds  nntl 
rock-mixlure«  were  produced.  [t  wouhl  appear  from  the 
large  *he  and  rounded  angles  of  mnnv  uf  the  fragment*  of 
bn>nlt,  that  great  euirenti  of  water  had  acted  iiptm  them  in 
certain  situations,  .\fier  a  lime  this  great  conlusion  seems  to 
have  ceased,  ami  the  large  fragments  became  covered  by  a 
deposit  of  sand  and  clay,  formed  into  regular  strata,  as  may 
be  observed  near  Cu&ssc.  During  this  &tatc  of  things  near 
Cussaci  Quifnals  of  the  Bos  ktnd,  and  gigantic  stags,  became 

■  IMctt,  F^nuNt;  >  Bulletin  do  S«i.  Hut.  *\i*tiioU>sW,  Od.  18:10. 
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entombed.  After  tbis,  the  district  seenm  to  have  become  the 
bauiit  of  liyienas,  which,  iiiiuiiie  from  their  dens  in  search  of 
food,  dngj^l  their  picy  into  their  retreats *,  in  tl>i:  manner 
of  the  Kifkdale  hya-niis. 

In  tl)e3«  various  Itx'nitiies  in  ccntnd  Frniice,  the  evidence 
HM-ins  gFnenilly  in  bvuur  of  the  f;reflt  outburst  of  volcanos 
after  the  deposit  of  very  exteiiaive  fresh-wilier  rocks,  tlie  vol- 
canic action  continuins  more  or  teas  from  that  period  up  to  a 
ooinparaiivdy  recent  dale. 

Quiitinf;  central  France  an<!  proccediti)^  cither  in  the  di- 
rection  of  Atx  or  Montpcllicr,  wc  find  rcmiiinii  of  volcanns, 
whkh  probably  wciL-  more ur levs contt-mporurieou!) with  iho&e 
of  Aaverone.  Reaulicu  iicnr  Aix  has  been  known  since  ihe 
time  of  De  Sausiure. 

i>pnin,  Italy,  and  Germany,  present  us  with  vanous  ifcncous 
rock»,  which  appear  refcrribic  to  tbe  epoch  in  which  the  »u- 
pracretnccous  rocks  were  in  the  course  of  formation.  As  yet, 
the  volcanic  rocks  of  Spain  arc  little  known;  but  tliowc  a( 
Germany  nnd  Itnly,  and  cvpecinlly  lliosc  of  l)i«  latter,  have 
lonff  enpifTf-d  the  ullciition  ol  freulot^i.tta. 

The  Kuganeon  IlilU,  louih  of  Piulua,  pre'teiit  a  mass  of 
truchytic  and  otiker  volcanic  products,  which  belong  to  the 
uiprncrelftceous  epoch ;  as  they  rest  in  certain  iituatioos  on 
tctt^itn,  ilic  etjaivnicnt  of  chnlk.  Dr.  Daubcny  mentions  that 
tbe  traclivte  is  u&>octaled  witi)  ba»nli  at  Monte  Vcitda.  The 
same  aullior  inlbrms  us,  that  at  the  bill  of  Bclmoniu  in  the 
Viccniinv,  a  rivulet  section  exposes  five  bssiiltii:  (lyk(.^s  which 
from  their  niofle  of  occurrence  might  be  mU'tiikt^n  tor  an  in- 
tent rati  tiot  ion  »r  chulk  and  biuuJt.  "  Dykes  of  basalt  are 
also  fretjuently  seen  travefslDf;  this  formation  at  Chiampo, 
Valdagno,  and  Ma^re,  birt  without  alterins  the  ad)BCcot 
rockf."  An  extensive  formation  of  porpbyritic  augite  rock 
covers  the  whole  diitricl.  testing  in  some  places  on  ciiiiik,  in 
others  on  older  rocks,  tilling  up  tbe  prGcxi>tJng  inequiilities 
in  each;  the  ujiper  part  is  umygdtduidbl :  tins  is  surmounted 
by  vsrtutis  allcrnatiunK  of  cnlcnreous  beds,  witti  others  com- 
posed of  frafTDientt,  tMLsalts,  volcanic untd, and  soorifomi  lava; 
the  a^regute  or  mixture  of  volcanic  substances  containing 
fossil  rcinuins,  as  well  as  the  calcareous  deposits,  and  bein^ 
often  as  fully  char^t'd  with  them].  The  long  cctcbrnlol  fovul 
fish  from  Monte  Uoica  arc  derived  Irom  Hiu  calcnrcMjU-^  beds  cd 
this  deposit.  At  Kotioi  there  are  six  Httemittiuiis  of  volcanic 
substances  with  the  calcareous  beds,  tlic  lowest  volcanic  pro- 
duct being  a  celltilar  bu>tdt. 

•  tlihiKtt,  Un  the  Foxil  Kcmaina  of  tli«  Vflaj:  EdtD-  Jwm.  of  Sd. 
vol.  iii.  1830. 

t  'UwImmj.  U«*cKptiuu  «f  Volcuin^  t  UiA 
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&L  A).  Bronf^nisn  presents  iifi  with  the  foUowingli^tof  the 
IfhclU  and  uwphvtvK  in  these  beds  of  the  V'icenitiw,  ll»e  liicif 
[toy  of  cjicb  Ijciiip  niiirked  { K.  for  Koiini ;  C  G.  C«stcl-Goii>- 
iberto;  V.  S.  Vul-SiihKoniiii ;  M.  ^I.  Mniiteccio-Miiggiore;): 
^NiunnulUfs  fmmmi/bmiis,  Deli-.,  R. ;  Ilulla  ForiUtU  Al. 
Brong.,  K.;  Helix  damnata,  A\.  ^row^.,  U. ;  Turbo  Hfobina, 
Al,  Bmnji.,  C.  G.;  T.  Asmodei,  Al,  Brong;.,  K. ;  Monodonia 
Cffberi,  Al.  Brone.,  V,  S. ;  TuniU/la  inrisa,  Al.  Brong.,  R.; 
[3\  asjierula,  Al.  Brong.,  R. ;  T.  Jrtkmedii,  Al.  Bronp,,  H. ; 
imbricataria.  Lam.,  K. :  Troehm  cumtdans,  Al.  Broiig., 
G. ;  T.  Lucarianiis,  Al.  Branf;.,  C.  O. :  Sularium  umhrO' 
'Um  Al.  Bmiig.,  K. :  AmpttFlarin  I'ulcitui,  Al.  Kroiig.,  K. ; 
j/H^-usIa,  Uelr.,  H.;  A.  obnn,  Al.  Hroii;;.,  M.  M.  and  C.  (i.; 
~  '.trfipiwni,  Lain.,  R.;  A.  sphata.,  L:im.,  V.  S.;  A.  coeh- 
Mmi  AL  Broi^.,  C  G. ;  Meltma  cos-tethla,  Lsm.,  (var. 
Toacana,  Al-  Broitg.,)  H  ,  and  V.  S, ;  M.  eiongata,  Al.  Rronf^., 
C.  G.;  M.Sljjgii,  Al.  Brong,  R.;  Nerita ewuridea.  Lam.,  R.; 
A'.  Acirivntis,  Al,  Brang,,  R. ;  JV,  CVrnww'*,  C  G. ;  Nalica 
cepacea,  Liim.,  Viil  de  Chiiiiiij^o;  N.  epi^Udfina,  I.»m.,  R.; 
Conus  deperdilus.  Brae.  (vnr.  loneantis,  Al-  Brong.),  H. ;  C.  al- 
iioitis,  Al.  Bronjr.,  R.;  Cyprtca  Amy^dalum,  Bi<>c,  H.;  Ofp. 
injlala.  Lam.,  11. ;  'i'erebtUum  oiniotulum,  Al.  Brong. ;  f'olula 
fMnpinosa,  Al.  Brong.,  R. ;  K  crenulala,  Lant.,  V.  S.  l  V.af- 
Jfnis,  Broc,  R. ;  Mar^ineUa  FhaSFolus,,  Al.  Brotig.,  R. ; 
M.  ebumeay  Lam.,  R.,  and  V.  S. ;  A'cwd  Varonis,  Al.  Brong., 
R.;  Cassis  striata,  Sow.,  B.;  C,  'Dieiei,  Al.  Bro«g.,  R,; 
C.  jEtetc,  Al.  Brong.,  R. ;  Mwfjc  annulosia,  Broc.,  various 
pnri*  of  tlie  Vieentnie ;  M.  Iricarinattis,  Lam-,  Vicenlinc; 
Terebra  P'uhiini,  Al,  Brong.,  R. :  CaUhitim  sulcatum,  Lum. 
fviir.  roficanum,  Al.  Brong.},  R. ;  C.  mullistdcatum,  Al.  Brong., 
R. ;  Cu»domm,  Al.  Brong.,  R. ;  C.  coinbu.ilum,  IJetV.,  R,; 
V.  calcaiatiim,  Al,  Brong.,  R.;  V.  bicalmralum.  At.  Brong., 
R.&C.;  C  Castellini,  Al.  Brong,.  U. ;  C.  Maraschini,  Al. 
Brong.,  R, ;  C  eonu^alum,  Al.  Brong.,  R,;  C  sareafum, 
Defr.,  R.;  C.  amputloium,  Al.  Brong.,  C.  G.;  C.  jdiratuut, 
Lnm,,  R.;  C.  Itmniscalum,  Al.  Brong.,  R-;  C  StropuSf  Al. 
Brnng.,  C.  G. ;  Futus  intm-tus,  \^m.  (var.  i-ontanm^  Al. 
Brong.S  R.;  F.  N<ne,ham^  H.;  F.  stdicarittalut,  Lnm.  (v«r.) 
R. ;  F.  polygonus.  Lam.,  R.;  /'.  polt/sonatus,  Al.  Bn>ng.,  R.; 
Pieurotoma  claxiculana,  Lam.,  \L  ftL:  Ptftocftas  Jtadix, 
A  I.  Brong.,  C.  G. ;  Strombus  Fortisn,  Al.  Brong.,  R. ;  liostrl- 
laria  eonina,  Al-  Brong^  It.;  lios.  Pes-earbonis,  Al.  Brong., 
R,:  JJippouyr  Voraucopitc,  Defr.,  R.;  Cbamacalcarata,  Lam.^ 
G.G.;  Spotuli/lMciuilpinui,  Al.  Brong.,  C  G. :  (htrra,  Ri; 
Pttten  lepidolaris^  Lam.,  R. ;  P.plcbciusf  Lain.,  K.;  Area 
Pantlonc,  Al.  Brong.,  C.  G.;  Mt/liliacoirugalus,  W  Brong., 
R. ;  M.  edidia?  Liriti.,  R. ;  M.  AnliqBorum,  i>ow.,  K. ;  Lu- 
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cina  ScopiiiwuM,  Al.  Broiig.,  K. ;  L.  gibbonda,  LaiM.,'K.; 
Cardila  Arduini,  Al.  Broiif;.,  C.  O. ;  Cardi'um  a/perulum, 
Lam^  C.  G. ;  Cwbh  Aglaitra,  Al.  Brong.,  C.  G. ;  Cor.  la- 
mellota.  Lam.,  R.;  Venus?  Vrtaerpina,  Al.  Bron((.,  11. ;  /'.,' 
Maura,  Al.  Broiig  ,  R. ;  Veaericaidia  imbricala,  Lnni.,  C.  G.; 
Fen.  iMura,  Al.  Bronj;,,  C.  G.;  Maetra?  eitbea,  Al-  Broiifj;., 
n. ;  M.?  Siiaia,  /.I.  Broiig.,  R. ;  Cup^icardia  tyclopaa,  Al. 
BrCHig.,  R.;  Piammvbiit  /wdica,  Al.  Broiij;^  \'.  S.;  Cattidlc 
ius  leilitditiaritit,  Al.  Brtui);.,  K.;  XucUoUtes  Ovuttan?  Lniii., 
R.:  Allrea/HHfHa,M.\ir\.my^.,^,;  'Jurbinoliaappendtcuiala, 
Al.  Brong^  U.;   T.  sinaosa,  AL  Bron^;.,  Vicentiiie". 

it  Itav  been  concluileH,  and  witli  j^rvat  probabititVi  thnl 
tliew:  rock.^  were  )iro()ucc(l  by  ibc  ulicriiatc  eruptions  ofvoj- 
cnixM  ill  tlm  ricinilv.  ami  llic  deposit  of  cnlcnrvitus  iiitKlcr  iii 
shallow  »cll^.  M.  Brongiiinrl  muiitioiu  lliut  )iariL>iucul  tliells 
and  ceruu'n  coraU  arc  wen  mllivriiif;  (u  fraj^meriLs  or  ifrneous 
rocks,  whicli  kIiows  iliat  tlicHc  rocks  liave  had  abunilaiii  time 
to  cool  and  fomi  the  bottom  of  the  u:a  previous  to  the  depoiitb 
above  them.  And  as  in  some  places  igneous  product§  and 
cnlcnrcoiis  diniosits  otien  alternate,  we  niny  infer  itiat  a  long 
period  elapsed  durin^^  the  formation  of  the  whole. 

0»  the  north  and  south  of  Rome  there  is  abundant  proof 
of  extinct  volcanic  action.  At  Viterbu  basaltic  rockK  rest  on 
•  cofiipoiind  of  puinicv  and  volcanic  tiilf,  in  which  the  bon«s 
ofiiuimnialin  have  been  di!iCover«d;  reminding  us  of  AiivergtM;. 
RoiiK.-  il%elf  IK  fbiiiideil  on  rocks  of  volciitiic  orij^ln,  mixed  willi 
others  which  iirv  ii<]uvou»,  and  nio^tty  of  contemjwraneous 
fonuatton.  Procewlinj;  hence  to  Sicily,  we  find  it  very  diffi- 
cult lo  conceive  when  the  volcanic  action  commenced  which 
DOW  liiid»  a  tent  at  Etna;  a&  volcanic  products  arc  found 
mixed  with  i>upracrclAceon$  rockii.  Dr.  Daubcny  ubtcrves, 
that  iIk  Mipracrctaccous  blue  marl  which  occupto  a  consider* 
able  piirtion  of  Sicily,  ctiiilnint  sulphur,  varinti*  -Nulphunc 
Halts  «iid  iniiriuie  of  KO<ln;  oil  Kubslancc^  Kublimed  from  mo- 
dern voIcaiiOM,  and  nlilch  iiiiiy  have  been  produced  by  exliala- 
tiouB  Irom  beneath. 

Amon;;  the  variety  of  volcanic  products  in  the  vicinity  of 
the  Rhine  and  neighbouring  parts  of  Germany,  nre  many 
which  seem  clearly  to  belong  to  the  supracretnceoiiK  epoch. 
Among  lliesc  may  be  mcnliuiicd  ilicSicbcngcbirgi-,  llic  Wcsi^ 
erwald,  the  Hnbichttwakl  near  Ciuael,  and  Uie  .\feisn«r  near 
Eitcliwegt:.  I'he  Siebengebirge  are  compu-^etl  of  trachyte, 
botall,  and  volcanic  conglomerates,  traversed  by  dykea.  'II10 
Wvsterwald  i<i  composed  of  lite  like  subsunoo.  Basnllio 
ktiolU  ar«  »calleretl  over  the  country  betwevn  the  Weaterwalti 

.  ■  ( 
-ia.\  •  Bruiigiiinn,  TriTiiini  Calc<u«o*Tni[>p4M-iu  tta  Vicentinf  18%         < ' 
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ind  the  Vt^el^birge.  The  Kaiserstnbl  snd  the  igneous 
rocks  on  the  north  of  the  lake  of  Constance  wonld  appear  to 
be  examples  of  volcanic  rocks  which  may  have  been  ejected 
at  the  BUpracretBceous  epoch. 

According  to  M.  Bewlant  there  are  fire  principal  volcanic 
groupx  in  Hnngnry,  referrible  to  the  age  with  whid  we  are 
now  occupied: — 1.  That  in  the  district  of  Schemnitz  and 
Kremnitz.  S.  That  constituting  Dr^eley  mountains,  near 
Gran  on  the  Danube.  S.  Tbatof  the  Matra,  in  the  centnof 
Hangarv.  4.  The  chain  commencing  at  Tdcai,  and  extend- 
ing north  about  twenty-five  leagues.  5.  ThgtofVihorletjOon- 
nected  with  the  volcanic  mountains  of  Marmorosch  (borders 
of  Transylvania).  The  whole  composed  of  different  varieties 
of  trachyiic  rocks. 

According  to  Dr.  Bon£,  volcanic  rocks  of  undoubted  sa- 
pracretaceous  origin  occur  in  Transylvania.  They  consdtate 
a  range  of  bills  separating  Transylvania  from  Szedclerland, 
and  extending  from  the  hill  of  Kelemsny,  north  of  Kem^e), 
to  the  hill  Budosbegy,  on  the  north  of  Vascharbriy.  Tney 
are  principally  composed  of  varieties  of  trachyte,  and  trachytic 
conglomerate*. 

From  the  observations  of  Von  Bucb  and  Dr.  Daubeny,  it 
appears  that  Gleichenburg,  not  far  from  Gratz,  Styria,  is  com- 
posed of  trachyte,  round  which  are  mantle-shaped  strata  of 
volcanic  products  and  supracretaceous  beds,  alternating  with 
each  other. 

If  we  turn  from  these  igneous  products  on  the  continent  of 
Europe  to  our  own  tfilands,  we  find  that  great  igneous  eruptions 
have  taken  place  in  the  north-eastern  parts  of  Ireland,  after 
the  deposit  of  the  chalk,  and  consequently  in  the  supracreta- 
ceous period.  The  basaltic  ranges  of  the  celebrated  Giant's 
Causeway,  Fairbead,  &c.  belong  to  this  eruption,  which  in  its 
npburst  has  torn  and  rent  all  which  it  encountered,  entangling 
enormous  mosses  of  chalk,  as  may  be  seen  at  Kenbaan.  We 
find  the  mass  of  this  erupted  igneous  rock  to  be  basaltic,— 
sometimes  columnar,  at  others  not ;  the  two  varieties  being  so 
arranged  on  the  coast  between  Dunseverie  Castle  and  the 
GianPs  Causeway,  that  they  have  the  appearance  of  being  in- 
terstratified.  At  Murloch  Bay,  Fairbead,  and  Cross  Hill, 
the  basalt  rests  on  coal  measures;  at  Knocklead  and  other 
places,  on  chalk 't.  As  an  intermixture  with  supracretaceous 
rocks  has  not  yet  been  observed,  the  relative  date  of  this  erap- 
tlon  cannot  be  well  determined.  Both  the  basaltic  mass  and 
the  rocks  on  which  it  rests  have  been  traversed,  at  a  period 

■  Uaubeny'i  Volcmtoa- 

4-  Buckland  atid  Tonybcarp,  Deo).  Tran^.  vnl.  iii.  ;  and  Sctltoni  and 
Views  illuiltative  of  Ueoloj^csl  rhsnomena,  pt.  19. 


SuptaefelactoM  Grmip. 


270 


rig.  41. 


c    ac  a  e  n    c 


pottxrior  to  [be  firit  nv«riIow  of  (lie  ronnvr,  hy  dykes  of 

Igneous  matter :  one  of  llieve  hftii  pru- 

uiiocd  a  lingular  cbanffc  in  the  chnik, 

which  it  cols,   together  with   siipcrin- 

cumlKiit  iMxiiIt,  ill  ihc  UIc  of  Rtighlin, 

a&  HiU  be  best  ex  pi  III  lie  J  l>y  the  niinc-xirj 

section,      a    a    a,    trup    dyke*    ciiuiii)^ 

through  chalk  b  b,  whidi  ii  liiu  converted  into  grsnulur  lime- 

atooe  ece  e. 

It  now  only  rcnisins  to  conuder  those  recent  obvcrvations 
on  the  Alps,  Pyrenees,  and  the  vicinity  of  Mac»tnclit,  wliicli 
M.-en(  to  point  to  ut  leiist  a  zoological  (MU^-ige  of  thin  {{roup 
into  iJic  itext ;  iip{>eiiiing  to  show,  ()i»l  from  the  pro^i'cHii  of 
M:ieiice,  the  cleiir  line  of  KC|)uruli»ii  once  supposed  lo  t;xiivt 
between  the Mscondaryiind  tertiury  cliiucx,a»  they  are  Icimed, 
caunof  I>e  dmwn,  hut  that  (Jie  zoolof^cal  character  ol'  the  upper 
pgut  of  die  one  and  the  lower  portion  of  the  other  would  ap- 
pro«ch  each  other,  as  indeed  miglit  be  exfieded ;  for  nc  can- 
not conccivea  nnlurnl  destruction  of  Hit-  so  ^neral  iis  toeuiiDC 
tliv  complete  Finniliilulion  (irnnitnuls,  pnrtitrulnrly  those  nhich 
are  innriiie,  existing  at  any  given  time,  so  that  n  lotiilly  iip» 
creuiion  should  bu  neccMiiiry.  Sucli  r  Mippositioii  would  not 
appear  to  accord  with  what  \i  ulnervalile  ill  other  rocks,  as 
will  b«  noticed  in  the  Ketpiel.  It  is  not  contended  that  there 
iitay  not  lie  grevt  -^peciHe  dixlinctioiiH  in  the  remains  eutORkbetl 
in  this  and  die  next  group  in  uiaity  parts  of  Kurope,  but  merely 
that  it  docs  not  necessarily  follow, —  because  Europe  may  pre- 
sent us  with  iwo  classes  of  rocks,  one  of  whicJl  may  he  nnined 
tertiary  and  the  other  secondary,  from  die  general  nature  of 
their  organic  contents,— that  in  nuiny  parts  ol  tlw  worhi  ilie 
whole  may  not  constitute  a  scries  in  which  lines  of  dii^tinction 
cannot  be  drawn.  Suppose  some  violent  caute  should  pro- 
duce a  great  debacle  which  should  ru.sh  over  Kurofie,  the 
land  and  freak-water  aniniaU  »»d  plants  would  probably  be 
destroyed;  and  we  will  even  consider,  for  the  sake  ot  tlic 
argument,  that  the  marine  inhabitants  of  our  seas  iKrislied 
also, — docs  it  necessarily  follow  that  the  marine,  fresn-watcr, 
aud  terrestrial  inhabitants  would  also  be  annihilated  in  Aus- 
tralia'/  8iiould  we  not  rather  consider  that  these  would  be 
entombed,  il*  nicks  were  there  forming,  an  well  aller  and  (luring 
(he  dcklruction  of  Kuropean  lile,  as  previous  to  it?  and  that 
the  rocks  formed  in  those  regions,  about  diis  supposed  period, 
would  by  no  means  show  any  alteration  in  their  zoological 
character?  That  very  great  changes  have  taken  place  in  the 
organic  chantcler  of  deposits  in  the  same  dislrjcts,  niid  that 
somewhat  suddenly,  doc»  not  wlmit  of  a  doubt;   but  ^l  \% 
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a-Mhject  on  wbicfa  we  are,  ai  yet,  fio*  from  BedngWMij 
dear^. 

There  is  always  great  diflicolty  in  comprebending  why  die 
■arine  remains  ihould  be  ao  suddenly  cbaiwed  in  certain  de- 
posits, wbidi  do  aot  ezhitHt  marks  of  bemg  tba  results  of 
violent  commotion;  for  althou^  we  can  nndtfstand  ^xj  tto^ 
restrial  and  fresb-waier  animals  sfaonld  be  destroyed  by  a 
diBi^  in  the  relative  levels  of  sea  and  land,  or  m  inrDad'of. 
the  tea,  it  is  difficult  to  comprehend  why,  frcHn  these  rnnieii 
■hmc^  the  general  character  of  the  marine  animals  sboold  be 
changed.  The  depth  of  a  sea  may,  indeed,  be  so  chuiged, 
from  a  movement  in  the  bottom,  that  deep  water  may  be  ren- 
dered shallow,  and  shallow  water  deep;  but  it  does  not  seem 
to  follow  that  the  inhabilanU  should  necessarily  all  perish,  the 
species  being  so  completely  destroyed  as  never  to  be  found 
«fterward».  On  the  contrary,  we  should  be  led  to  inter  that, 
tfaongb  such  changes  would  by  no  means  suit  the  habits  of  the 
respecdve  inhabitants  orsuch  waters,  they  would  merely  inducse 
them  to  seek  situations  better  calculated  for  their  various 
modes  of  live. 

From  an  examination  of  portions  of  the  Austrian  Mid  Ba- 
varian Alps,  in  1829,  Professor  Sedgwick  and  Mr.  Marchistu 
concluded  that  they  had  discovered  a  series  of  beds  interme- 
diate between  the  chalk  and  commonly  known  suprocretaceous 
rocks,  affording  as  it  were  a  passage  of  the,  so  called,  tertiary 
class  into  the  secondary ;  jet,  as  they  were  above  the  true  chalk, 
being  considered  as  tertiary.  The  correctness  of  this  deter- 
mination is  (juestioned,  more  particularly  by  Dr.  Boue,  who 
contends  that  the  disputed  rocks  belong  to  the  cretaceous  se- 
ries- According  to  the  former  authors,  the  valley  of  Gosan, 
in  the  Salzburg  Alps,  presents  a  good  example  <h  the  correct- 
ness of  their  views.  This  valley  is  described  as  about  S600 
feet  above  the  level  of  the  sea,  exhibiting  these  newer  strata 
brought  suddenly  into  contact  with  more  ancient  rocks  on  one 
side.  The  following  is  stated  to  be  a  section  of  them,  in  the 
descending  order.  "1.  Red  and  green  slaty  micaceous  sand- 
stone, several  hundred  feet  thick  (cap  of  the  Horn).  2.  Green 
micaceous  gritty  sandstone,  extensively  quarried  as  whetstone, 
succeeded  by  yellowish  sandy  marls  (Ressenberg).  3.  A  vast 
shelly  series  consisting  of  blue  marls  alternating  with  strong 
beds  of  compact  limestone  and  calcareous  grit,  me  upper  beds 
of  which  are  marked  by  obscure  traces  of  vegetables,  and  the 
middle  and  inferior  strata  by  a  prodigious  quantity  of  well 
preserved  organic  remains*."   The  fossils  found  in  the  lowest 

■  Proceedings  of  the  Geol.  St»c,  Nov.  1SZ9. 
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•trau  «t  GoHBu  bear  llie  impress  nccortline  to  tbwe  midiort^ 
of  [lie  cretuceoui  {leriml;  wliile  lh<»e  aC  tn«  overlying  Mm 
marls  xpproach  so  Re»rly  to  maiiv  s))ecio  of  the  loner  Niipm- 
crciaccou^  or  tertiary  fomifliiiMii,  (hat  Uiey  refer  the  whole  d^ 
posit  to  an  age  intermediate  between  llie  chaJk  and  thow  Toi^ 
matioiis  hitherto  considered  as  tertiary  *.  ' 

Dr.  Bou6  is  hy  no  mean;  willing  to  adniil  this  deposit  of 
iGosHii  as  n  tertiary  or  Muprncrctitccotis  ruck,  but  as  constittH 
ting  a  part  of  the  creuceous  series  which  exictuU  along  the 
Alps,  at  will  he  »e«ii  in  the  next  »ectioii,  frmn  Austria  into 
Sovoyt- 

'  It  may  here  be  remarked  that  M.  Broi>|;ninrt  lonjr  aincc 
iC'1833)  considered  (hat  certain  rocks  couKtilittinff  the  up)>er 
part  of  the  Diableret«(Viilni»),  were  referrihie  lo  tlie  siipratre- 
taceoiis  or  teriiary  series.  From  ihe  suction  of  this  mountain, 
made  by  M.  1'ltie  de  Beaumont,  and  produced  by  M.  Hrong- 
niurt,  it  appenr^  that  the  strata  are  singularly  coninrtcd,  so 
tliiit  the  newer  beds  hare  been  tut^ted  between  the  older  strata 
in  such  a  manner  that  the  latter  not  only  occur  beneath  ibc 
former,  but  alao  above  them'{.  The  beds  considered  Mipra- 
cretacerusarc  described  ascon)))osud  of  calcareous  sandstone, 
anthracite,  ami  a  black,  compaci,  aixl  carbonnceotis  limestone, 
containing  yummulilet i  /ImpuUaria  (two  species):  Melania 
cmieliata.  Lam.;  Cerithium  DhhoU,  Al.  Broiij;.  (very'aburt> 
daiit);  'I'urbiwUa!  Hemicaritium i  Cardium  ciiiarcy  Croc.; 
Cartfiiphifilia ,-  Atailrrpora. 

The  numinuliiefl  found  so  abundantly  in  (he  Alps  by  no 
means  mark  a  distinct  ^otogical  epoch,  as  they  ivould  a[»pcar 
to  do  in  Northern  France  otid  in  Enghind ;  fOT  instead  of 
being  confined  to  the  supracrctnceous  grotip.  tlivy  pervade  the 
cretaceous,  and  possibly  also  some  older  rocks. 

The  observations  ol  Dr.  t*'itton  on  the  Afaesiricht  beds 
would  npixrnr  to  throw  lif^ht  on  tli»e  Aljiine  dejiosiu,  as  far  at 
Icuui  as  their  /xiolo^ical  character  is  concenteu;  it  iKttng  un- 
derstood that  the  celebrated  deposit  of  the  Mont  St.  Pierre 
contains  a  mixture,  to  a  certain  extent,  of  the,  so  called,  se* 
condary  and  tertiary  remains  ;  that  "  it  ts  throughout  superior 
to  the  white  chalk,  nilo  which  it  passes  gradually  below,  but 
tf-.e  top  brars  marks  of  ilevastation,  arid  there  U  no  pauage 

■  TIic  vRrJoiii  lulioun  of  ("puf.  Sedgwick  mid  Mr.  Mutthimn  on  the  Alp« 

will  bf  foinid  in  tiip  iccoiiJ  part  of  vol.  iii,  of  the  Otoi.  IVniinvtioni,  2nil 

wrin,  where  ihere  srv  ti*o  neinn  or  •iiiii«  of  <li>'  fcMuIn  di*coTvt«<l  by  llinn 

alOoMU.    Fur  a  litt  of  (W  (Aaau  fouils,  wo  IJauof  orgsnicrmaiasat  tha 

i^Wld  oftlu*  vnliimi'. 

I  ttoD^,  mrioiii  memoirs,  Gdialntrgh  PliiL  Jouma),  1831 1  Jounml  do 
n^olajiie.  1830;  and  Proceedings  of  ill*  Gpol.  Soc.of  Lniidoii,  tH3tl. 

:  ttrongniarl.  Sur  1m  Tetraim  Calcarfo  Tntm^midn  Vjcnntin.  p.  47; 
and  Scciioiu  aud  Vi^^tra  illustraliTc  wf  Grolof  icnl  lliviioiiKnii,  pi.  38,  Ug.  i. 
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from  it  to  the  samU  abore.  Tbe  uliceoas  maxes  wbicfa  it  in- 
dudes  are  (Duch  more  rare  than  tbase  of  tbe  cbalk,  ofgmter 
bulk,  and  not  com  poaed  of  black  flint,  bat  of  a  stone  approadi- 
tax  to  cbert,  and  in  some  cases  to  dialoedony;  and  of  about 
S&f  tpecies  in  tbe  aulbor's  (Dr.  Fittoo's)  coUectioci,  about 
forty  are  not  loand  in  Mr.  Mantell's  catalogue  of  tbe  cfaalk 
fixsiU  of  Sussex  *." 

According  to  M.  Dufrenovi  a  similar  mixture  of  tbe  oq^ntc 
icnsins,  nsoaUj  coo^dered  as  cbarscteriziiw  the-  ctdsoecxis 
•ad  suprscrecaceoos  rocks  respectivdj,  is  discovered  in  tbe 
inier  part  of  the  cbalk  series  of  tbe  Pyrenees.  Tbb  aatfapr 
obstfre^  that  oat  of  numeroas  qiecies  obtained  iroin  ibia  de- 
poait,  many  are  such  as  ore  commoaly  referred  to  tbe  snpra- 
cnlaceous  epocfaf. 

From  tbese  data,  it  would  appear  that  at  Maestricht,  n 
ihe  Pyrenees,  and  in  the  Alps,  there  do  exist  deposits  con- 
taining organic  remains  commcHi  to  the  supposed  great  classes 
of  secondary  and  tertiary  rocks ;  therefore  it  seems  established 
that  no  line  can,  zoologically,  be  drawn  betweoi  them.  How 
brother  characters  may  distinguish  them,  remains  to  be  seen; 
and  prt>bably  minnte  researches  will  eventually  afford  the  ne- 
cessary information. 

•  FiUon,  ProceediDgi  of  the  GeoL  Soc  IS30. 
t  ThAiaay,  Aaoalei  dn  Minn,  1S31  and  1S33. 
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CRETACEOUS  GROUP, 


8t». — Cliftlk,  (CVoif,  Vt^—Kreidr,  Crnn., — Scaglta,  II,).  Oinlli  M*rl, 
(C/ai  Tufav,  Vr., — Krfiltarrgrl,  Germ.)  UppM  Gnvn  Snnd,  (fi/uu- 
roaw.  fV«5^w.  Ft,, —  Chbirilurht  Krtidt,  PlaKerkalk,  Gmn.).  G«ii)l. 
Lvaci  GrrvD  Saiiii,  ( (iVdiieonir  A~iibjrui«,  Al.  Brolig., —  iirantanJ,  G«nit. 
— Pan  ot  th«  G«miiui  Quailtrnmiitl*iH,) 

lThk  upper  ixirtion  of  ihe  cretaceous  fjrotippartiikes  of  a  com- 
cnaracter  thiou^jhout  a  conMd«rab!e  tiortiuii  i>f  XS'vslerii 
Europe,  generally  prcseiiiing  ibelfunder  (lie  welUknuwii  form 
of  chalk,  llie  upper  part  of  the  cbalk  throughout  s  larj^ 
portion  of  EiigUnd  is  chancterizcd  by  the  present  of  nume- 
roo§  flints,  tnorv  or  lv»s  arranged  in  parallel  lines:  seaniH  of 
tliis  Kubsuiiice  ruA  only  occnr  in  a  line  wiili  tl)c  flints  but  al»o 

rJrttvcrM  the  IkhIs  diagonally.     Tliv  wbltc  cliulk,  nlien  rreG<l 

rfrotn  the  flints  or  .-•iliceutit  grnius  mixed  wiili  it,  U  fouiuJ  to  be 
a  nearly  pure  carbonate  ut'liaie.  According  to  M.  Berihier, 
the  chalk  of  Meudon,  wbeu  lite  saud  disseminated  in  it  w«» 
wporated  by  wasliing,  contained  in  100  parts, — carlionate  of 
lime  98,  niagne&iaana  a  little  iron  I,  alumine  1.  Intlie  lower 
parts  of  tb«  English  chalk  deposit,  the  &inis  disappear,  be* 
coming  gradually  more  tare  in  the  piismgc  from  tlic  upper  to 
the  lowiT  iKirts.  I'runi  (his circiimst.ini'v,  the  white  chalk  has 
Dot  unfrcquaitly  bct-n  divided  into  upper,  or  chalk  with  flints, 
and  lower,  or  diulk  wtUiout  flints.  Thi-t  supposed  cliuratter- 
tic  i.t  not  Nvaibible  to  any  great  diitmices;  lor  at  Havre  (lie 
lower  chalk  coiKains  an  ubuudance  uf  (lint  and  citert  iiodiiIeK, 
wliere  it  pusses  into  tlie  upper  green  sand,  'i'tiere  is,  however, 
along  the  line  of  coast  Irom  Cap  la  Hcve  to  the  eastward,  a 
oonsiderable  accumulation  of  chalk,  iu  which  flints  are  rare, 
ttp|iarently  interposed  between  tltc  Uairc  beds  and  the  chalk 
wiih  numerous  flints.  lo  the  clifls  uf  Lyme  Regis  (Dorset), 
and  Beer  (Devon),  we  obser-vc  how  Utile  de|>c)ideiicc  can  be 
placed  on  minule  divisiims  o^^uck!^  even  within  the  distance 

iof  a  few  miles;  fiircojisiderable  diiferences  in  die  development 
of  the  cretaceous  series  will  be  observed  between  the  two 
places,  as  I  had  formerly  occasion  to  remark'.     There  are, 

■  G«ol.  Tnuit.  3nd  •Pri*i^  ro1>  R. — An  ruamiils  of*  liotnblf  tbanft'  !■  • 
•niKh  iliorin'  di»inn(v  U  vhanrvblp  t»  Cap  !■  H*i'c  (lUin-).  Tnward*  tit* 
lawn,  anrf  fven  iinilrt  ihc  li'irht-hiiiisri,  m  marl  nt  cUv*  nuy  be  obpcrvc^i  ic- 
fojaiii^  rlic  areiiKcnu*  bed*  into  two  muaM,  which  marl'  gtaduall}  diup- 
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however,  H  few  beds  which  are  reniHrkabl)'  persifiteot  through- 
out the  district,  extending  to  We^'mouth;  the;  are  characLerw 
I'zed  by  Uie  presence  of  small  and  irregularly  rounded  grains 
of  qiiarlz,  probably  of  mechanical  orij^in,  occasionally  diase  mi- 
Dkted  through  the  mass  in  great  abundance.  These  beds  are  also 
remarkable  for  a  great  variety  of  organic  remains.     Notwith- 
standing the  very  general  presence  of  these  beds,  they  sometimes 
become  almost  suddenly  replaced  by  others,  wherein  the  grains 
of  qnartz  are  not  seen.    Thus  at  Beer,  tlie  Beerstonet  worked 
during  centuries  for  architectural  purposes,  seems  the  equWa- 
lent  of  them,  though  composed  of  a  white  rock,  ptincipully 
carbonate  of  lime,  with  some  argillaceous  and  siliceous  matter. 
Probably  the  Beer  stone  may  be  the  equivalent  of  tbe  Malm 
rock  of  Hants  and  Surrey  described  by  Mr.  Murchisoo,  tatd 
the  Mersthsm  firestone  noticed  by  Mr.  Webster,  and  codm- 
dered  as  the  upper  green  sand.     It  may  be  here  observed  that 
tbe  lower  part  of  the  chalk,  or  its  (lassage  into  the  gveen  sand 
beneath,  is  extensively  used  as  a  building  stone  in  Normandyj 
and  that  Bume  of  the  inferior  chalk  beds  of  that  country  are 
considerably  indurated,  even  approaching  a  whitish  compact 
limestone,  as  may  be  well  »eeii  on  the  high  road,  bordering 
the  Seine,  between  Havre  and  Kouen.     M.  Passy  remarksi 
tbat  many  beds  of  the  Norman  chalk,  divided  from  each  other 
by  flints,  are  so  compact  as  even  to  approacli  a  crystalline 
fracture  (Elbeuf,  Gouy,  Duclair,  &c).     The  lower  portion 
of  the  cretaceous  group  has,  in  England  more  particulariy, 
received  various  names,  though  the  moss  is  very  commonly 
known  as  green  sand.     These  subdivisions,  for  the  accurate 
determination  of  which,  and  their  separation  from  the  Weatd- 
en  rocks,  we  are  indebted  to  Dr.  Fitton*,  should  be  borne 
in  mind,  more  particularly  In  tJie  study  of  English  geology ; 
as  by  tracing  them  as  far  as  possible,  we  may  obtain  un  iniiigbt 
into  the  causes  which  have  produced  them.     These  divisions 
are,  Upper  Green  Sand,  Gault,  and  Lower  Green  Sand;  and 
can  be  best  studied  in  the  south-eastern  parts  of  Englandf. 

The  upper  green  sand  generally  appears  to  graduate  into 
tbe  cretaceous  mass  above,  and  is  charged  with  a  large  quan- 

pcar*,  w)  that  Ht  a  abort  distance  eaatnard  from  the  light-houses  the  bed 
(■bout  ]  8  feet  thick)  hecoities  a  aliglitly  argillaceous  grevn  sand.  M.  Passy 
jcivea  a  tabular  view  of  these  changes  in  his  Description  G6ologi<]ue  de  ia 
Seine  Inffirieure:  Rouen,  1S28,  p.  235. 

•  PittoD,  On  the  Iteds  between  (be  Chalk  and  Pnrbeck  Limeitone:  Annala 
of  Philosophy,  1824;— a  memoir  in  which  tlie  general  relations  of  all  these 
beds  were  first  pointed  out. 

t  The  student  should  co.isuU  Dr.  Fittnn's  Memoir  (above  ci(ed);  Mr. 
Murchiion's  Memoir  on  North-western  Sussex,  Geol.  Trans,  and  series, 
vol.  ii.  i  Mr.  Mantell's  Geology  of  Sussex;  Mr.  Martin  on  West  Sussex  ;  aad 
Dr.  Fitton 'a  Geological  Skctcli  of  the  Vicinil;  of  HaaUDgs,  1S33. 
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gljly  of  green  grains,  which,  nccording  to  the  nnalysis  of  Mi 
"ci'lhier,  tnn«e  on  thote  of  the  wjwivnte nt  deposit  at  Havre, 
ConUiiti: — Siiifu  O'JO,  protuxide  of  itoii  0-31,  illumine  O*07» 
potuh  0*10,  WHler  0  1 1.  The  Mine  iiuihor  fouml  tbnt  the 
gnvn  or  reddt.iti  nodules  ditt^nunnted  ihroti^li  the  wmc  nH:k, 
itsoat  Havre,  comain«d:  — Phospaleol'  lime  O-a",  carhonalu 
©r  lime  O-OT,  carbonate  of  m»iptts\»  (rtJV,  silicale  of'  iron  iiikI 
alumiop  0''25,  water  and  biiimiinous  matter  0*07-  Th«  render 
Vill  at  onoe  observe  the  (lifli.*ri-n(  compotilion  of  tlie  tKiduIes 
and  gniins.  KesiK-cting  the  fonner,  M.  Al.  Bronpniare  ob- 
SiTve>>,  that  the  phusphale  of  lime  Mmtetimett  m>  abounds  as 
tirarly  to  con^ititute  the  whole  suhstniice*. 

The  fniuit  <or  gait)  is  an  argillaceous  deposit  of  a  blutlxh 
ly  colour,  frequently  composed  of  clay  in  the  Upper,  nncl 
iiiarls  in  the  lower  port,  coiilaimng  distiemtnated  spedu  of 
Aiea ;  it  offervenctn  strongly  wttli  acids. 
'  The  lower  gi-wn  sand  )«  loiined  of  »nndi  and  snn<)stones  of 
Tartoas  dcpreen  of  induration,  hut  prlneijudly  offrrrtiginous 
lAnd  grcrn  colunr!!,  the  Ibiincr  usunllv  nniMituting  the  nppcr 
pan,  and  the  latter  hein;;  most  prevalent  in  the  lower  )>ori)(iR)i, 
vhii'h  are  not  »nfrei]Ucntly  argi I lo- arenaceous  particulariy  K 
bottom. 

Without  entering  further  into  the  Kniiillcr  divisions  of  the 
lus  group,  it  may  tie  remarked  tliut  the  whole,  taken 
mnss,  may  in  Kngliind,  and  over  a  roiihidcrable  portion 
i-'mnceand  Northern  Cierniany,  he  coniidcred  iis  cretaceous 
in  its  upper  part,  and  arenaccuuii  aixl  nrgilliueoux  in  its  lower 

Crt.  'rtw  diviuona  e&tabli^hed  in  south -eastern  England 
ve  been  olmen'ed  by  Mr.  I^nsdale  in  Wiltshire;  nml  M. 
DuRiunt  considers  thai  the  inferior  portion  of  the  creiaceons 
group,  which  occurs  between  the  Meusc  and  the  Roer,  and  is 
rather  thick  near  Aix  la  Chnpelle,  may  be  well  divided  into 
Upper  Green  Snnd,  (iault,  and  l.nwrr  Green  .Snndt-  In 
northern  England  the  arenacront  defux^it  \»  wrarcely  observa- 
ble, the  while  chalk  renting  on  red  chalk,  the  bitter  bated  on 
an  argillaceous  rx)ck,  named  Speeion  clay  by  Mr.  Phillips. 
In  son  ill- western  England  tlic  chalk  rests  on  a  great  an— 
naceo(»  deposit  somewhat  vnriable  in  its  composition,  50in«> 
times  containing  thick  regular  seamK  of  chert,  nt  others  ^^'"6 
nearly  without  tliem ;  the  lower  imnion  being  vcrj*  generally 
■n  argil  lo-arenacntUK  deposit,  cii a  racier ijumI  by  die  prcMuice 
of  a  great  abundance  of  greea  particles,  and  a  great  variety  of 
organic  renmint.  The  central  part  is  formed  of  vellowi«J>- 
browii  and  loosely  aggregated  sand,  in  which  orgAnic  remains 


■  Covin-  and  Rninpiinrt,  Df*c.  OM.  dct  Ear.  dv  r«IJi,  IHKZ,  pi  13. 
t  Oiiialiut  4'II«l)«y,  El^invnUdo  GroloKic.  i  .<il 
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*r%  rare:  tho  suptnor,  of  a  mixture  of  brown i&b-yellow  uid 
frre«n  ftamle,  vriih  and  wJUiout  cImmI  seuns,  the  orggnJc  re- 
niaia^  being  frcqueniiy  I'rHctum). 

In  Normitndy  iti«  uniJi  b«i)t:aih  llie  chalk  suumc  n  f^rent 
variety'  of  characters.  Adrancing  into  the  interior  uf  France, 
amid  the  Minda  which  «tnef^  from  under  the  chalk,  and  ex- 
tend from  the  coasts  of  Xomiandy  by  Mortnjjne  to  the  banks 
otthe  i^ire  at  Tours,  and  thcmcc  by  the  vicinities  of  Aoxerrc 
and  Troyes  to  the  northmrd,  wc  soon  become  sensible  of  the 
utility  of  abandoning  the  smaller  divisions,  so  valuable  in 
Kogland,  and  of  lulopting  two  groit  divisions, —  Chalk  and 
Green  Sand. 

This  group  is  extensively  dixtributed  over  Kurot>e.  The 
chalk  and  ntulalto.  or  jjreen  saiul  of  northern  Ireland,  is  the 
most  w«xtern  portion  known  in  the  British  Islands.  It  occurs 
on  the  Spanisn  side  of  the  Pyi-eiiees,  and  would  ajipear,  (ram 
tlie  oh-tervstions  of  Colonvl  SilTcrtop,  to  exiend  much  further 
westward  into  the  kingchxn  of  Spain.  It  is  probably  found 
in  the  provinces  of  Scvilln  and  Murctn.  Of  the  geoli>f;ical 
structure  of  Portugal  so  little  is  yet  known,  that  wc  arc  not 
•ware  of  the  exixieiice  of  cretaceous  rock*  in  that  coontrj-. 

According  to  M  Nils-ion,  tliv  chulk  of  !:;wcilen  (ihe  conti- 
nuation of  tfiatin  Denmark,)  is  geuerally  incumbent  on  giieiu, 
more  rarely  on  rocks  of  the  grauwacke  group,  and  has  only 
been  obv^rved  resting  on  heas  of  Ihe  oolitic  group,  at  one 
phicn;  near  I-imhamn,  in  Scania.  In  one  lociiiiiy,  near  Ham- 
mer and  KiiselieTga,  it  has  a  large  capping  of  sand  with  bitu- 
minous wood,  which  M.  NiUson  refers  to  the  cretaceous  groop, 
AS  the  vegetable  remains  arc  associated  with  cretaceous  lossil*. 
The  chalk  dciK^it  of  Sweden  U  occasionally  of  considerable 
thickness  and  abounils  in  orfjanic  remains.  The  northern 
portion  of  the  deimsil  is  while  or  grayish  white,  more  or  less 
abumliuitly  mixeid  with  siliceous  nubntances.  The  soutlierti 
portion  is  ituted  to  present  the  various  iiiodilicjitionii  from 
green  sand  to  white  chalk  •. 

From  the  observations  of  Professor  Pusch  it  a])j>ears  that 
the  cretaceous  group  occurs  extensiwiy  in  Podolia  ant)  south- 
ern Ku«sta,  being  a  continuation  of  that  of  Lvmberg  nnd  Po> 
JMid.  It  occnpiw  the  country  in  the  *hiipe  of  mnrlv  chntk  be- 
tween Ihe  liog  and  the  Dnieper  round  Janow,  Luliin,  Miko- 
lajvw, Uniuw,  and  Roheivn.  Concealed  liencalli  the  suprn- 
creiftceuiis  rocks  it  is  prolonged  from  Halicj:  to  /nleu;xyki  on 
the  Dniester,  On  the  west  of  this  river  it  occupies  the  envi- 
rons ofTluraacz,  Otyni%  and  other  places  to  ttiv  foot  of  the 

•  NIItKm,  P*trillcataSurctiiaFonTiatio;iisCntafMrJeicn'|ila,«t  iconibua 
inintnu:  1837. 
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Carpftthuns.  On  tbe  nortti  nf  the  Dniester  it  exUls  benutli 
the  mpraeretaceous  rocks  beiueen  ihiii  river  and  Drzezan ;  it 
extends  to  Brody  and  into  the  (ilains  of  Volhynia.  "  In  man; 
places,  and  especially  around  Kriteniinicc.  it  is  covered  by 
Diore  recent  dcpusils  l]»l  its  presence  is  indicntcd  l;y  an  abun- 
dance of  flinu  and  vhidk  Imiiils  scuitered  l)iroii};)i  tin-  »iii<ts." 
The  chalk  Ibrntu  consi<I«ruldc  rmint-ncc«  round  Oro*!no  in 
Liihuaniit.  Accufdirif!  to  M.  Kichwald,  tlif  chalk  of  (he  litt- 
ler country  abounds  in  btteinniteii,  which  are  wuntinj;  in 
Volhynia,  where  ihey  are  replaced  by  Echinitest  Tt-rebiatuJa, 
Oiliea,  IHaamtr,  Jnoceramus  (VatiUus),  &C.  The  Hints  of 
the  two  countries  contain  lUleporte,  Hx/iara;  AnantAi/let, 
U'tcrinitn,  &c.  •. 

According  to  M.  Kicliwiild,  chalk  withtiiil  flints  w'th  shells 
ai  \\iv  ffiavTti  Plagioxloma,  Peften,  (htrea,  &c.,  n-«ls  on  nr- 
pllnceouK  ilate  nl  Laduwa,  on  the  T)nie>ter.  At  atiout  scren 
wersi*  from  ihence,  near  Dronniixa,  it  attcrnately  re^Lt  on  a 
conrM;  sandstone,  ({raiiwacke,  and  arjiiilacvouH  slate f.  Forthit 
soittfi.  and  in  the  plains  of  Moldavia,  Podolia,  bikI  Bessara- 
bia, it  only  appctirs  in  detached  portions,  as  between  Ja- 
rotxow  ftn<f  Muhiicw  on  tliv  Dniester,  rrt)m  lEitszkow  to  Jaor- 
lik  on  the  Pruth,  n«Br  Kulonica,  SniiHyn,  Sndnfrora,  Scret, 
KtMwan,  lliinu,  and  Ja.uy.  "'i'he  chalk  \\  tuiind  on  the 
«>uth  side  of  tlnf  frrniiitic  «i«(>pe,  in  the  Crimea,  ntid  on  the 
IwnlerH  of  the  Hvn  of  Axof,  between  the  Ut- rdii  and  the  Don ; 
it  »Im)  DCcurH  on  the  we.^t  of  tbe  l>on,  ncrosit  the  soiitli-eMt 
uad  middle  of  Ruhmii.  In  the  country  of  the  Dun  Co^utcks, 
in  the  governments  of  Woronccli,  Kourwk,  and  Toola,  it  here 
and  there  appears  in  hills,  and  on  the  banks  of  the  rivers  be- 
neath (ha  vegetable  soil,  and  probably  constilutea  the  bn»«  cS 
that  great  and  fertile  plain.  The  marly  ciny  of  eii>lern  Gnl- 
lirin  and  of  t'odoliii  i»  eunnccled,  un  in  Poland,  with  gypsum, 
at  Mikntnire,  Sitrct  of  Podolin,  to  the  eail  of  Trendjowla, 
but  mure  particularly  at  /brycz  t>ear  CKarnokozienice.     'lite 

?raphic  chalk  i^  there  more  abundant  tlian  in  (he  centre  of 
olnnd,  and  more  abounds  in  6ints  }." 
It  further  appears  from  (he  intcrcstinc  details  of  M.  Piis>ch, 
lliat  there  is  a  deposit  «f  lignite  upon  tiie  npprr  juirt  t>{  the 
chalk,  reminding  as  of  the  lignite  xjind  noticed  by  M.  NiUnon 
ill  Swelled,  which  would  thus  apiwur  to  be  nintilarly  Kiliiaieil 
ut  various  dixlHiit  ])oiiits.  It  seems  to  be  wanting  in  central 
Poland,  but  is  Ibiind  m  many  situations  in  eastern  (iailicia, 
umJ  abundantly  along  the  Car|Nithians  in  Pocutia  and  Bu- 
kowine,  from  Oiynia  towards  ^lnvd^ll,  I.anczj-n,  Kniazdwoi-, 
and  mounting  the  Pruih,  from  ^lixiyn  to  Scret,  and  near 

■  Jvum. <)e QhA..  L iLp  tiZ,    t  Ihtd.  p. 61.    ;  PukIi,  Jouia.dcGtel. I. ii. 
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Czorthirar  aiul  Ulaukowcc,  and  oa  tli«  Dniester  n«ar  Cbo- 
cliim  Hiid  Mohil«w.  'l^iix  li;^iiitc  <I«[K>»it  U  (itncfibeil  as  s 
UticUh  or  gieenuh  pray  calcurcou.t  Miti<litoue,  Kltenintiiig 
wiih  und  and  clay,  more  or  less  calcareoui,  and  with  lanii- 
naled  marl :  it  sometimes  contains  amber,  but  more  frequeniJy 
pieces  orbitaminout  wood,  thin  bedsofligniie,  and  trunks  <» 
fossil  trees.  It  contains  nian^-  shells  among  which  arc  Pec 
ttnculus  puivina/its,  P.  intuliriatt,  Pecioi  {»nionlh  species), 
and  more  nirvly  SummtiUlfi  tit'tcorbinia,  licntalium  dmrnrum, 
and  small  Cerilkia.  This  laiid.itone  is  cotixidcrcd  distinguish- 
able frocn  the  well-known  li^nut^  de|MJsita  of  wttttern  and 
northern  Poland  hy  ito  fossil  sli«lts;  but  it  may  perhaps  ad- 
mit of  a  question,  liow  far  local  circumstances  may  not  have 
caused  a  great  differeiicv  in  this  respect. 

Prof.  PuM;h  (IcM'ribc^  lh«  cretaceous  rocks  as  extensively 
depi»iti-d  in  Poland,  and  ax  divisible  into  marly  chalk  and 
white  chaik :  the  marly  chalk  In  rx  soil  calcaraouK  marl,  either 
wbit«or  light  gray,  becoming  sandy  in  »onie  diiitricta  (MiC- 
chuw,  Kazimirz] ;  while  other  beds  are  colutired  greeu  by  ai- 
licate  of  iron  [Czarkow,  Szczerbakow);  it  alteruatea  viitli 
more  compact  while  iimcstonc.  A  shaft  sunk  through  this  de- 
posit at  Siczcrluikow  slioned  that  it  was  6!>7  English  ieet  thick 
at  that  place.  M.  Pu»ch  con^iidcrs  that  certain  gypseous  ife- 
posits  of  Poland  are  coniuictefl  with  the  marly  dial k.  I'he 
white  chalk  ix  dcM:rihcd  ai  iilcnlicni  widi  that  of  England, 
containing  a  much  largrr  jtroporlion  of  fiinu  Lliati  the  marly 
chalk*. 

Rocks  of  the  cretaceous  group  occur  in  the  great  plain  of 
Miinster,  skirting  the  northern  edge  of  the  W'estphaiian  slate 
mountains  to  the  south- western  border  of  tlieTeuioburgvrwald. 
Though  the  rocks  of  this  district  undoubtedly  form  a  conti- 
nualion  of  the  Knglish  chalk  scries,  they  differ  materially  Troin 
it  in  mincralogitar  structure.  There  is  uot  throughout  the 
whole  tract  a  trace  of  while  chalk  with  flinti.  On  the  south- 
ern borders  of  the  district,  whitish,  yellow,  blueish,  nn<l  »rcen 
roarls  predominate,  containing  bed!>  of  induraletl  marl  full  ^ 
green  grninc,  which  become  sandy.  These  bc-ds  som«tjme« 
rest  immediately  on  rocks  of  much  greater  an[i<iuity,  such  as 
thv  coal  measures  of  Frohnhauscn  near  Essen,  aitd  sometimes 
occur,  twenty  feet  thick,  in  the  vellowiith  marl,  as  may  be  ob- 
served iirwm  Aplcrbeck,  near  \Vcrl,  lo  llie  vicinity  <»l  Padcr- 
boni.  hi.  the  salt-works  of  Koenigslioni,  where  ilic  marl 
deposit  is  470  feel  thick,  two  of  these*  beds,  in  conlact  wi^i 
each  other,  furnisli  excellent  building  &tone. 

Ill  tlic  central  portion  of  the  ilistrict  the  light-coloured  marb 

*  Piwch,  Joaraal  Aa  Geologic,  1.  ij.  p.  343. 
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B%fttnn$*%ire 'ca1nit«nn£,  and  psKS  into  liiiliectniK:^  TticToU' 
lowmg  seciion  is  obM^rvnble  in  the  chain  of  the  Tentohurg^^r.' 
wald.    At  tlie  top,  a  light  gray  caicureotis  marl,  which  remiily 
cnimblt^s  in  tlic  nir.     To  this  succeeds  n  compact  while  time- 
sionc,  ciftpn  of  n  «piinici'_v  Iracturc,  which  becomes  green  in 
the  lovfcr  beds.  Next  lollovri,«lwiiy»in  the  dc^cctidtiig  order,' 
4  dark  gray  mid  Irinble  calcareous  marl,  with  gtobtilnr  di>-' 
iBcbcd  masses  of  compact  bmesione  (Horn,  and  on  the  Lati«- 
berge  ai  Bielefeld).     Then  saiiciy  or  gravelly  yellowi-ih  ;;ray 
clayey  marls,  striped  bluck,  and  containing  detached  pieces  m 
chcrl  and  cliitlcwiony.     The  lowest  portions  mostly  consist  of 
a  light-coluurcil,  and  somclimcx  Icrniginous,  thick  sandstont.-, 
rarely  n!Mi>ciute(l  with  bed^  of  conglomvrate. 

1  ne  cretaceous  rocks  which  occur  on  the  borders  of  the  hill 
country  of  northern  Germany,  join  the  northern  side  of  the 
HartZf  and  extend  towards  the  north-west  into  the  plain  be-' 
tweca  Brunswick  and  ilildeshcim.  Cretaceous  marl  some- 
times cnnics  into  immcdinte  contact  with  ilic  grnuuiiekc  rocks' 
of  the  Hartz,  and  cxtendrt,  under  llie  siuid,  into  the  plidn  ot' 
Peinu.  On  the  other  hand,  the  siintistime  is  much  developed 
in  the  country  about  Halberstadt  and  Blaokcnbure.  It  con>' 
tains  a  thick  bed  of  sandy  nmrl,  full  of  green  grains,  whichi 

E asses  into  a  gray  white  earthy  limestone  with  flints,  rescn>-' 
Hog  that  which  occurs  above  the  sandstone.  Coal  occurs  in 
this  sandstone  near  Qiicdiinburg.  The  great  m.tss  of  the  cre- 
taceous rock,  named  Qiiatirrsanditein,  of  Saxoiiy  and  Hohc- 
mia,  is  scpiirutcd  from  the  Iwrdcroflhe  norti)  Genimn  lin.tin; 
but  Prof.  Weiit.t  *  bait  shown  that  the  crA'stalline  rocks  which 
aurrcHjnd  it  on  the  N.E.  iiide,  fi'om  \^'cinboh]a  to  Hohnstein, 
have  been  forced  up  since  it  was  deposited,  and  thus  caused 
the  separation.  The  sandstone  formmg  the  well-known  rock* 
of  Scnandau  and  Adersbach  is  very  unironn,  )arge^gniin<-d, 
and  white,  containing  but  little  crmcnling  matter.  ' 

Tlicrc  arc  many  pnichcs  of  ijuitder^andNttin  in  Silesia,  lb*' 
most  considerable  of  which  rutM  on  the  northern  edge  of  the 
Rieseiigvbirge  Irom  Goldberg  to  Lowenberg,  and  thence  from 
the  Queisi  to  the  Neisse.  It  extends  N.W.  towards  the  low 
country',  and  is  bounded  on  the  E.  by  older  rocks.  The  low- 
est beds  often  become  conglomerates,  as  in  ihe  mountains  of" 
Ooldberg  and  PrnuKnit/-,  iiiul  on  the  ridge  between  Liiwen- ' 
berg  unci  Neu land,  where  millstone*  are  ouarrie<l  (Webrau' 
cm  tlie  Quei>s  Wnrtlia).  Similar  beds  of  conglomerate  ar«- 
(band  in  ilie  Moiser  quarry  near  Luwcnberb  wlicrc  numcrouk' 
organic  remains  are  seeti  in  it.     The  sanustom:  is  clayey  at ' 

*  Wriw,  [Wi«r  rini$«  pco^.  Puokip  Iwi  Mtiuau  nial  Kohiiitcio,  K«r- 
tlHi*i  AreUv  flir  Btr^lunt,  &-c.  B,  \vi-  f  3. 
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.  T^^Ufiiitlorr (Buntxlau),  and  contains  beds,  a  foot  and  •  half 
(tbick,  of  red  and  white  imttent*  clav,  out  of  which  much  pot- 
ry  is  manufacturecl.  In  the  neijicbboiirhood  of  Wvhrau  (he 
[sandstone  pfisscs  into  compact  quartz  rock,  contiiining  beds  of 
relay  and  tiic  well-known  clay  ironstoiK-,  Several  coal  ixnljc, 
I  from  >ix  to  turviity>four  inches  thick,  ar«  fomul  in  it  near  W^ 
foig  Rackwiiz,  Oitemlorf,  and  Ncwen. 

The  cretaceoui;  group  occurt  extensively  on  the  soathern 

Lside  of  the  great  kvel  to  the  eastward  of  the  Oder.     It  fills 

ItlH:  b^n,   forty-five  miles  broad,    between  tlic  oolitic  hij^ 

Itun^e  from  Wiclun  to  Cracow,  ami  the  Siindomircr  araa- 

vackc  range.     It  extends  down  tlic  Vistula  ii*  Cir  ax  Ptiiavy, 

and  llicncu  further  cuNtward  lliriiugli  (lie  NOtithern  (uiviof  the 

province  of  LubHn  lu  I.«mberg  and  the  Dniester.     It  is  here 

connected  with  (he  great  chalk  phiiii  of  V'olbynia  and  the 

plateau  of  Podolia. 

In  the  upper  division  of  the  cretaceous  scries  on  the  Nidn 
(wcstofthc  Vistula]  in  tl)e  province  of  Cracow,  and  in  lh«  basin 
of  Lcinberg  and  Podolia,  m  Mikulnicv  and  Zlirytz  a»  br  U 
the  river  Podhorci',  the r«  tx  a  gyptuni  deposit,  100  feet  llitck* 
coR«iatin|r  of  large  yellow  and  gruy  cryslals.     The  isolated 

etches  of  gypitum  in  Upper  Silesia  probably  belong  to  this 
d*.  The  sulphur  bea  at  Czarkow  on  tlio  Nida  occun  be- 
tween this  gypsum  and  the  chalk  marl.  Suljihurous  springs, 
and  occasionally  weak  saline  springs,  accompany  tliis  line  from 
Busko  to  the  Vistula,  from  Liibicn  near  Lcmbcrg  to  Jussyf. 
Thcfosiils  of  these  strata  in  general  resemble  lhii>e  of  the 
I  English  and  French  chalk,  though  tlicre  are  .sonic  small  Uical 
^difli:renccti  J. 

The  cretHceous  rocks  of  France  have  been  already  noticed ; 
bat  it  may  be  remarked  that  titey  rest  on  the  coal  measures  of 
iMons  and  Valenciennes,  and  that  the  rocks  of  the  Islt-  d'Aix 
and  (he  embouchure  of  tlie  Cbnrentc,  are  considered  referrible 
to  tlii«  group.  'Hiey  arc  welt  known  as  contained  in  soinv  of  the 
Tulleyi  of  llie  Jura,  and  as  ranging  along  a  considerable  portion 
of  the  French  udc  of  the  Pyrcncex.  Tiiey  occur  on  hutli  sides 
of  the  Alps,  and  range  down  a  large  t>oftion  of  the  Apennines. 
This  group  occurs  extensively  in  the  maritime  Alps  contain- 
ing among  its  fossils  an  abundance  ol'  \ummuliles,  remains  once 
considered  as  wholly  supracretuceous.  Its  usual  appearance  in 
tlint  district  is  that  of  a  marno-arenaccous  limestone,  the  arena* 
oeouB  matter  sometimes  prcdomituiting,  and  forming  a  saud> 
stone.     Beds  of  light-colouretl  limc-tU^)!^  charged  with  green 

*  G«nniui  Trniial.  cif  MbdiuiI. 

t  Piiicii,  Ucbur  dii-  g''iigii.  Koinlituiion  dor  Kiirpallivo  uuil  d«r  N«*dr 
'  Kupntlira-LBadcT. — Kontea*  Arch,  flir  Uiu,  &c.  Ud.  L  p.  Z9. 
t  GamttoTnuul.  of  Mtmual. 
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grains,  and  full  of  BrU-mniles,  Ammonites,  SauiiU,  nnd  Prr- 
tinet,  constitute  iu  lower  [urt,  siiil  even  .ijipeur  intimntrly 
connected  with  tJi«  upjKT  jiari  i»f  a  liglit-colimred  UniMtonc 
deposit,  among  which  crvstulHne  dolomite  abounds.  The  tnt- 
ter  rocks  nrc  very  diflficuU  to  cUssifyi  and  may  either  belong 
to  the  lower  pnrt  ol'tho  cretaceous,  or  upper  part  of  tlic  oolitic, 
group.  Be  the  ivgc  of  these  bc<ls  what  it  may,  they  «ecm,  ao- 
corduig  to  M.  Kite  dc  Bciitmont,  iiitimiitcly  connvcU'd  with 
a  large  proportion  of  the  Alpine  luniiniulitlc  rock^,  the  tiglit- 
C^oracl  limestones  of  Provence,  of  Mont  \^eiitoux,  of  the 
deputmeiiis  of  the  Drome,  Isere,  Sec;  the  nummutitic  rocks 
being  connected  with  the  cretaceous  series  of  Brian^onnet 
(Ba^e«  Alpe»),  nf  Villard  Ic  I.an«  (tserc),  of  tlio  mountains 
of  thfi  Gnuide  Chnrtn.'usc,  of  the  Mont  du  Chat,  of  llic  high 
longitudinal  talley*  td"  the  Jura,  nf  the  Pcrle  du  Khone,  of 
Thonne,  and  of  la  Monlngiic  des  Kia. 

Having  premi.ied  thus  much  ies|>ecling  the  geographical 
dbftribution  of  the  cretaceous  aroup,  we  will  take  a  slight 
itkeleh  of  the  variations  in  its  ntineralogimi  character. 
ThnmglioHt  the  British  Islands,  a  Urge  part  of  France,  tlvc 
iKwtliern  parts  of  Uermany,  in  Poland,  8we<lcn,  nn<l  in  va- 
rious parb  of  Husxi;i,  there  would  ajipeitr  to  have  been  certain 
causes  in  operaiian,  nt  u  given  period,  which  produced  nearly, 
or  very  nearly,  the  «ame  cdects.  The  ciiriatiori  tri  the  tower 
portion  ol'  the  deposit  iteiemit  merely  lo  consist  in  the  absence 
or  presence  of  a  greater  or  less  al>un<iance  oi  clays  or  »ands, 
Kiihtitanccs  which  we  mav  consider  as  produced  by  the  de- 
struction of  previously  existing  land,  aixl  uk  tlcjKuited  Irom 
waterx  which  held  such  (klrilus  in  mechanical  iiuspension. 
The  une<]uul  deposit  of  the  iwoki:uN  of  matter  in  din'ereni  si- 
tuations would  he  in  accordance  with  liuch  a  supposition.  But 
when  we  turn  lo  the  higher  part  of  the  group,  into  which  the 
lower  portion  graduates,  the  theory  of  mere  transport  appcare 
ofipused  to  the  plisnomena  observed,  which  scent  rather  to 
hare  been  produced  by  deposJti<Mi  from  a  chemical  nolutioti  of 
carbonate  ol'  lime  ana  silica,  covering  a  c<in»i<lcriible  area  ". 
For  tlie  reader  will  have  obscrvetl,  that  white  chalk,  very  frc- 
mimily  containing  tliiiti,  extends  from  Russia,  by  Poland, 
SweileD,  Denmark,  nordiern  (iermany.  and  the  Britivh  Is- 
lands inio  France.  The  great  European  sheet  of  chalk  and 
green  sand,  produced  at  the  creiAceous  c{)nch,  ha«  »ii)ce  beeD 
XI  covered  up,  shattered,  upheaved  and  dcMroyed  by  various 

•  If  w*  ttpaA  prmtol  apptaianre*,  wc  fmA  d»t  aitica  U  held  in  Mlulian 
ky  thn-ninl  ujitrni,  vhicli  >im,  u  in  tho  cu*  of  ihoK  of  St.  Mk'liad  ia  th* 
Ator««,  may  coninin  oiboimW  of  limr.  No  ipriiisi  or  *et  uf  Fpri[ig«  ihw 
«c  cm  iiiioftinc  ore  likely  ta  have  product^  tab  great  deposit  of  cbtilk,  lo 
uttlfomi  over  k  large  (urftce. 
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causes,  that  we  have  mere  reinnniits  presented  to  our  cxatni- 
natioo.  Siill,  however,  we  Imve  enough  lo  »how  that  it  mvkt- 
lappdl  a  great  varicly  of  jire-esistinj;  rocks,  from  the  {jiiwiw  of 
Swvdcii  to  the  Wealdvn  ilcposits  of  &oiitli-<.-!i»U-rii  tliighind 
inelimivc. 

Thiiii  far  no  very  material  difliErence  in  the  arrangeinent 
and  mineraJogieal  character  of  (he  tiianx  Itnx  l>een  observed,  of 
course  dUrefiiardirig  umall  locnl  variations:  but  arrived  at  Xktv 
Alps  wc  meet  widi  roclo,  which  certainly,  from  tlicir  minrrn- 
.  logical  characters  alone,  would  never  have  been  rc'crrnl  to 
'  tlie  cretaceous  group:  vet,  unless  wc  disregard  tlw  evidence  of 
orj^auic  remains,  thcj-  liavc  bc-cn  formwl  at  the  same  epoch. 
Iiisieud  of  the  soft  and  nhile;  chalk,  und  tite  abundance  of 
loosely  acKD^gnted  »fluds  whldi  cnuxlitute  no  large  a  propor- 
tion of  ilie  group  in  Kiigland  and  nortJiern  France,  we  have 
compact  limestones  and  sandstones  vying  in  hardness  witli  tlic 
rOldcst  rocks,  so  as,  in  tlie  earlier  days  of  geology,  lo  have 
en  considered  only  referrible  to  them,  t^ueh  in  the  hard 
black  limestone  (containing  an  abundance  of  Scajthiles,  Ha- 
mites,  Tuj-rililcs,  imd  other  fossils,)  which  cr<jwns  the  sum* 
mils  ofthe  Via,  ih«  Salens  siul  other  mounlainit  of  Savoy,  ibat 
^  rnngc  up  to  the  Buet. 

Tlic  rocks  referrible  to  thia  group,  on  the  southern  side  of 
klic  Alps,  and  facing  the  great  I.ombardo-Venetian  plains, 
[■Arc  not  so  far  renmved  from  the  niineralogical  characlcr  ofllK 
Ichulk  of  western  Europe,  being  otlen  composed  ofwliile,  greeit- 
jitb,  and  reddish  beds,  occsstooally  very  argillaceous.  In  .some 
IparLt  of  the  Apcnninc  Tangc.  in  which  a  large  niiiM  of  rocks 
would  &eem  referrible  to  thi«  epoch,  the  charucter  is  quite  cre- 
taceciu.s. 

I  low  far  the  Alpine  rocks  of  this  age  have  been  slteied  since 
Oicir  dcf)osit,  in  consecjuence  of  ttie  disturbances  they  have  ex- 
perienced, or  how  far  their  present  condition  can  be  nltribuled 
to  origin  id  formation,  which  must  always  have  been  iiifluenctd 
I  by  local  cauie-s  yet  remains  a  problem  to  be  Milved:    btiC  IL 
Pmay  be  remarked,  timt  we  cai^  scarcely  imagine  ihem  to  btire 
been  expo^eil  to  the  various  eircuni.stimces  attending  great  di^ 
[turbances  oiihou!  having  sullered  from  such  circumstances. 
According  to  M.  liulVenov,  the  cretaceous  series  of  soutb- 
erii  France  not  only  contains  a  curious  mixture  of  organic  ro- 
inain*,  hut  also  presents  mineralogical  characters  dtflercnt  fix>m 
those  ofthe  contemporaneous  deposit  ofthe  northern  part  of 
the  same  country.     That  portion  which  reposes  on  the  central 
elevations  of  France,  is  composed,  in  it*  lunesl  parts,  of  marls 
,  and  sandstones,  more  or  less  charged  with  oxide  of  iron,  and 
-conuining  lignite  m  some  situations.      M.  Dufrenoy  refers 
these  beds,  such  as  they  are  seen  at  Rochefori,  Angoulcmc, 
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Surtal,  Ponl  Su  Esprit,  &Dd  other  plnccs,  to  (lie  inrerior  art- 
iincvuus  ix)ck«  uI'iIm;  crcisccous  scrk-s.  At  Aiifcuuleim-,  and 
u>mc  i>l)ier  lociilillo-s,  ilu'.''c  IlI■prMiT.^  lire  Hurniwinlud  hv  regii> 
lar  bciii  »l'u  nt^arlv  !>uccliiiriiie  liiimtoiio,— a  liictwiiidi  slmu-s 
thai  a  &low  ciiemical  depunit  here  look  place ;  so  itiat  if  we  con- 
sider the  wbite  chalk  ol  norlhurn  Europe  on  chemically  tbrroedf 
it  would  appear  that  tliei-e  wns  a.  slower  deposit  in  some  loca- 
lities tlian  in  otlicrs.  'J'he  same  nutlwr  nUo  stairs,  rc«pi:ct- 
iiig  llint  portifin  nliicli  cillicr  cnnntimtcs  n  part  of  llic  Pyrc- 
iie«a,  or  is  coiitiniioiti  witti  it,  that  uttlioiif^h  the  liiiii-MotiMi 
which  rest  on  the  uri-naceoii«  (kiiiisils  (voiitaininf;  ligiiik-^  and 
notable  impre^ion^)  iire  codintoidy  compact,  there  are  ^onie 
whicfa  are  crystalline-  It  should  however  be  observed,  that 
there  are  evidences  of  ntecbanicat  action  in  the  ujipcr  poition 
of  tlic  Pyrvncfin  chulk,  for  it  is  stated  that  thick  beds  of  cul- 
carvouR  conglomerates  allcrnutu  with  the  limcttonex  in  ilitt 
upf)i-r  part  of  the  Ncries  *. 

'Hie  iitiiiie  nutlior  slates  tliat  the  cretaceous  rocks  of  tl»e 
Smnish  Pyrenees  closely  resemble  those  on  the  French  Mile 
ot  lite  same  mountains.  The  celebrated  salt  mine  of  Cardona 
is  coiitaiitcfl  in  tbo  upper  part  of  the  series,  and  the  rock  salt 
uf  Mon  Ileal  is  also  included  in  it.  Saline  springs  occur  near 
OrtliKt,  IwtHreii  Jiicii  urul  Painpcluito,  and  other  piaa-s,  ac- 
companied by  R.V|»i">><  trap  i-ucks,  ami  dolomite, — ulwuyK,  it 
U  sialeil,  in  linc-<  uf  frnctiired  country.  Cual  is  dUcuvered  in 
this  series  at  Perdlles  near  Hellesta,  Kmani  iitrar  Iruii,  at 
Saint- Lon  in  the  Landed,  &&,  and  sulphur  and  bitumen  at 
Sunt-Goes  near  Orthezf.  ■ 

M.  Partsch  describes  a  series  of  calcareous  and  arenaceous 
rocks  containing  nummulitc  in  Dalmatia  and  llie  nvigiil>()ur- 
ing  )irovinces  whidi  appear*  to  belong  to  the  cretaceous 
group.  'I'liesv  rock^  tbrm  high  mountains,  particularly  in 
Croatia.  tV>tii  the  direction  ot  the  mouittain  chains,  M.  Elie 
de  Beaumont  intt^rs  that  these  rock»  may  extend  into  Livadia 
and  lh«  Morca.  Facts  can  alone  debtrinine  how  far  this  infe- 
rence is  correct :  but  in  the  mean  time  it  may  be  remarked, 
thai  rocks  of  the  IHImntian  chiiractcr  si-cin  to  prevail  exicn- 
>ively  ill  {Kirts  of  Greece,  and  even  idong  the  ctaist  of  Kara- 
nuuitn. 
•  From  the  various  memoirs  of  MM.  Kefijrstein  and  Boue, 
Proll  Sedgwick,  Mr.  MurchUon*  and  M.  Lill  von  Lillienbach, 
it  seems  clear  that  the  cretaceouis  group  exist"  exicnkivcly  iii 
the  Alps  ol  Austria  and  Bavaria,  and  in  the  Caqiathiuns. 
There  may  be  certain  difTvrencet  of  opinion  as  to  where  tlie 
wne»  oooioicnci^s,  or  where  it  eiid-s  but  tiw  main  fact  of  tiie 


Dufivauy,  Aanalra  dut  Mian,  1 831. 
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prcsenoeof  t1ie{>raii|i  itself  vouli)  Rp^war  tobe  undUputed:  it 
wMulil  aI»o  n^ifimr  that  the  ileiiu.tit  was  in  a  great  iiwasurc 

,  arenaceous. 

After  remarking  on  the  stability  of  ih«  cretaceous  rocks  of 
he  Carpathians  since  their  deposit,  contrasted  with  tlicir  di«- 
lomtion  in  the  muin  chain  ot  the  Alps,  (a  fact  subKiqiKntly 
fully  confinned  within  a  certain  diHiaiice  from  Vienna  by 
Mr.  Miirchiiion,)  M.  Klie  ile  Beaumont  proceeds  to  obserre 
Uiat  "  nearly  in  ih«  prnloDj^aiion  of  the  Carpathians,  to  the 
environs  o^  Dresden,  the  lij^Iit  and  northern  side  of  the 
£Ibe  valley  is  bordered  by  a  continuation  of  granite  and  st^ 

Ixitc  mountains,  which  rxiemi  from  Himcrhcrms,  ot\  the  fron- 
tier of  Bohemia,  to  Wcinbtildu,  iibout  a  league  and  n  hnlf 
cost  from  M«n««en,  rising  suddenly  above  the  phdn  of  tjuadeiv 
sandxlein  and  plnnerkalk  (cretaceous  rocks).  When  the  con- 
tact of  the  granitic  and  cretaceous  rocks  is  examined,  it  is  ob- 
•erved  that  the  t'omier  cut.  and  even  horizontally  cover,  the 

[Matter  in  many  places;  clearly  proving  that  the  grnnilic  and 
ncnicic  rocks  were  clevjilcd  to  the  surface  siivce  the  dqwsit  of 
the  green  ^and  and  chalk  :  and  it  u  not  the  less  renuirkable> 
tliat  the  little  chain  formed  of  them  runs  in  tlte  direction  of  the 
vallev  of  the  KIhe,  and  exactly  parallel  to  that  which  reigns  in 
the  Pyreneo-Ajienmne  system  •." 

The  most  remarkable  point  b  at  the  rjuarry  of  Weinbohla, 
where,  according  to  M.  Weiss,  the  chalk  there  worked  con- 
tains the  I'lagiostoma  tpiiiofum,  fodopsi's,  Spatangut,  &C. 
This  rock  is  in  horizontal  beds ;  but  near  the  sicnilr  they  gra- 
dually dip  until  they  plunge  bcncnlh  it,  so  that  the  sieiute  con- 
formably covers  the  cnalk.  A  marly  an<)  clay  bed,  partly  bi- 
tuminous, coverx  ilie  chalk,  occurring  between  it  and  the  gra- 
nitic rock.  M.  Klipslein  remarking  on  these  appearances, 
observes,  that  mounting  llie  valley  of  Polenz,  from  the  foot 
of  die  I  lochstein,  the  green  sand  beds  on  tlie  right,  which  arc 
generally  horizontal,  licgin  gradually  to  dip,  the  angle  in- 
creasing with  tJicir  approach  to  the  granite;  near  the  latter, 
dipping  at  4fi^  or  +8^'  beneath  it ;  and  he  states  that  of  thij* 
tiict  there  can  be  nii  doubL  "  Coming  from  Brand,  the  height 
of  tlie  green  sand  diminishes  in  such  a  mantier  in  the  descent 
ofilie  valley,  that  a  lew  feet  of  it  are  alone  visible.  In  a  val- 
lev extending  into  the  mountains  towards  the  Uolhcnwald,  the 
chalk  with  its  marls  and  clayi>  appears  between  the  green  sand 
and  granite ;  and  there  are  places  where  galleries  linve  been 
driven  tlirough  tlic  granite  and  chalk  into  the  green  saitd." 


■  M.  Elie  da  Bcnumoni  riii-i  iln)»o  nirioiM  appesranci'v  of  ilio  mpi^pott- 
tion  of  itraattic  rock,  m  ohtaincd  from  iha  d«tcnptji>ni>  of  Trof.  Wrtu,  m- 
MTtcd  ia  Kanrtca'i  .ircfaivAir  Miacrulofne,  Sic.  t.  xvi.,andnDW>crie)^  t.L 
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From  these  works  it  would  appear  that  "  the  chalk  with  its 
clays  and  inart^  gradually  (Itmii)UI)es,  m  that  the  granite  at 
lirst  rcuing  on  chalk,  come.s  into  conuct  with  grten  taad. 
The  »U|)crposJlion  of  thf  granite  is  quite  evident  at  8(tiii<:  di- 
utaiicv  Inmi  tills  point,  when  suddenly  thei'e  is  a  change,  and 
the  granite  cut>  the  arcnnceou»  bcdn  witluuit  at  all  dcranf^ng 
or  oilering  ihem :  it  is  even  tiat«d,  lliut  beneath  it  co<uinences 
Iskiiig  a  position  under  the  green  sand  *."  froF.  Naumann 
remarks,  that  the  fact  of  ihc  increased  dip  of  the  cretaceous 
rocks  as  they  apjironch  the  granite,  so  that  they  linaUy  are 
covered  by  it,  isslsn^ccn  nvnr  Obcrau;  and  thnt  near  /licheila 
and  Nicderfehre,  llie  cretaceous  rocks  rest  hori/oniully  on  the 
granite  The  uiinc  utiihor  remarks  tlial  the  coiitiectiou  of  tlie 
two  rocks  is  Mifficiently  evident  at  boUi  these  localities,  for 
the  lioKMone  and  granite  arc,  as  it  were,  entangled  in  each 
other,  and  irregular  portions  and  veins  of  hard  hnicstonc  with 
green  grains  aiid  cretaceous  fossils  arc  here  and  there  imbed- 
ded in  the  granite.  The  gorge  of  Nicdorwarm,  on  the  left 
bank  of  the  Libe,  ii>  pointed  out  as  a  very  iiilrrexling  point. 
"  'lite  diulk  in  horlzonlnl  in  the  village,  but  at  ubout  the  Uiird 
of  a  league  Ixiyoiid  it,  tlie  bedit  Hm:  rtnd  dip  at  about  25^  or 
SO'';  a  hun<lred  |>uces  further  on,  the  dip  b  from  70"^  to  80% 
and  the  rocks,  fractured  near  the  granite,  rise  in  steep  mouit- 
laina  above  the  chalk  country."  At  Lichlenhaln  ana  Ottei>- 
dorfthe  limits  of  the  sandstone  and  granite,  are  exposed,  and 
at  twenty  paces  from  the  granite  tlM.*  sandstone  is  seen  to  be 
borixootal;  but  on  approaching  the  griuiite,  th«  bcds,orfrag> 
iDcnte  of  beds,  rise,  and  some  dip  at  an  angle  of  60^1. 

For  ttic  following  section,  representing  die  contact  of  the 
aienitc  or  granite  with  Uie  chalk  at  Weinbohia,  1  am  indebted 
to  Mr.  Kilbdy. 


Fig.  44. 


Fig.  43,  is  a  front  view  of  the  fjuarry  from  the  west,  a,  gravel; 
b,  grsnile  or  aenite ;  r,  gray  clay  conuining  nodules  of  iron 

*  Journal  de  ti(<uli>gi#,  t  ii.  f.  IKS. 

f  Ntufliuu.  Pocnndoifa  .innalcn ;  uid  JouibbI  dr  OMugle,  I.  Ul. 
1831. 


596 


Cretactous  Group. 


pyrites  vanrms  in  >tzc  from  that  of  a  nut  lo  an  egg ;  tl,  llie  cr^ 
Llsceoiu rocK.  rig.  43. i« s scctiot) oftlic qiiarry  at m  n < tig.  49): 
Idtgrarcl;  ^  griiiiitic  rock ;  r,cln)r;  </,  dmlk.    Fi<;. -H.,  a  se^ 
•tiwi  m/ g,  where  ihe  granitic  rock  tmi*  itii mediately  on  the 
cliitik,  ilie  clay  lied  beinj^  aU&eiiL     The  granitic  rock  on  the 
.  iiuri)i«m  Kide  of  U)e  quarry,  resting  on  the  clay  and  cliulk  id 
Lthat  direction,  contains  numerouB  cubes  of  iron  [>ynics*. 
'     Before  we  terminate  this  sketch,  trc  should  notice  certain 
(beds found  in  thcCotcntin(NorniBndy}and  in  Soeland;  which, 
[if  ibey  do  not  show  ii  pusmge  of  lliv  chalk  into  the  suptacre- 
Itsccous  rocks,  exhibit  an  interesting  juxtiijiosition  of  strata, 
[  con  mini  I  m  ch.ilk  lussils,  and  those  with  oi'^iinic  remains  com- 
monly referred  to  a  more  recent  date.  Tlii:  buculltc  limestones^ 
a«  they  are  termed,  of  the  Cotcntio  had  often  been  visited, 
antl  more  or  less  noticed ;  but  their  real  position  in  the  scries 
was  not  pointed  out  until  they  were  described  by  M,  Desnoyvrs 
.in  1U35.     The  bncu lite  linic^toiic  is  while  or  yellow,  aitd  for 
itiie  most  part  comjiuet,  varying,  howcvt-r,  in  its  mincralogical 
character,  being  sometimes  cretaceous  and  even  arenaceous, 
lit  conuiiuN  tlie  organic  remains  of  the  creuicoous  group,  sere- 
Inl  bang  also  found  at  Maestiicht;  such  as  Bacculita  wrtt- 
]iraih,   'fhecidea  radians,    T.  recutTtrostra,    Ttrelirafnia,  four 
I  or  five  particular  species  not  named,  &c.   These  bedv  an  sui^ 
I  mounted  by  others  (the  whole  collectively  being  of  no  consi- 
FcleraUle  thickness],  composed  principallv  of  calcareous  mitltcr, 
[not  presenting*  nny  marked  ditlcrence  ni  appearance,  liiough 
[ihey  do  not  precisely  re^ttmble  iliuse  bencnili.     They  contain 
[organic  rcmuimt,  »ucli  as  are  found  in  ilic  cnlcaire  grossicrj 
And  M.  Desnoyers  considers  that  a  well  defined  zoological 
line  can  be  drawn  between  the  tvo  tleposits;  oli<«n-ing.  how- 
,  ever,  that  at  the  coniact  of  the  lower  portion  of  the  one  with 
'  tlie  upper  part  of  the  other,   when  the  rocks  were  without 
i  much  coherence,  there  was  sometimes  nn  apparent  roixttn^  of 
the  fossils.     "  JJiit  ut  the  same  time,"  observes  M.  Desnoyers, 
*>  it  has  appeared  lo  me,  that  independent  of  this  confu«on, 
[vhtch  may  be  accidental,  the  species  of  the  comjuict  chalk, 
Trochia  and  UacciUUcs,  preserving  their  habitual  nindo  of  pe- 
[irifactkm,  might  have  belonged  to  a  previously  fi>rnii-d  bed+." 
'The  ceolofiical  student  can  observe  the  bacuiite  limestone  at 
FriSvuks  Cauquigny,  HoniieviUe,  Orglondes,  Hnutevilte,  atul 
oilier  places  tn  the  C'oicuiin. 

M.  Dusnoyent  remarks  on  the  absence  of  Tttniliiet,  Grypkaa 
Columbti,  G.  slriafa,  Oslrea  carinata,  O.  ptctinata,  PecUn  spi- 


'  KiUol)',  MSS. 

t  Donavcx,  Sur  la  Craie  el  lea  Tenoiiu  Tcrtiairtc  du  Cotantia ;  MHa. 
deb  Soc.  d'Hbt.  Ntt.  d«  Pui*,  t.  ii. 
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wmti,  Cheiit-ndopora,  HaliirAoa,  FciilricMliteSt  Sjjotigut,  &c. 
BfiiiH  a  mam  of  lo^siU  found  in  the  cl)»lk  nml  grcc-ii  sand. 

MM.  I'assy  and  Graves  have  noticed  some  buds  at  Saint 
Gennain-dc-LBv«rsines  {Norniaiid)'),  nhicli  nrc  relcrrcd  to  the 
Sftnic  )){■«  ns  llic  bnculilc  lintcstonc  Thv  rocks  nf  Suint- 
Gcrm{iin>di--Lnver)itncs  forin  two  di.NtiiicL  body,  tlic  lii^ticst  of 
wliidi  ctKiKUut  urvrllow  liiiKxtonc,  containing  iinmcroux  cikvU 
ot'sliciUs  and  polviMl'ers,  and  U  abotit  mx  or  seven  y^x'ds  thick. 
The  lowest  btd,  wlucli  rests  innnediulelv  on  while  chalk,  is  very 
bardt  and  contains  the  ianie  orj;aiiic  remains  as  lliv  upper  bed. 
Tlivsc  remains  aro  staled  to  diHbr,  with  ihv  exception  of  some 
atntmous  cchinitcs  both  Ironi  those  usually  found  in  the 
ctialk  uud  in  the  calcairv  gio^^icr*. 

1'iie  basti  of  the  clilT  at  i>li;vciisklint  (Seeland)  is  fbrinei)  of 
chalk  witlibedsofiiudnlnr  flinU.  Upon  the  chalk,  which  U  re* 
presented  as  havioj^  an  undulated  9ur1ace,re6ts  a  tliin  bed  {about 
six  inches  thick)  of  a  bituminous  ctay,  conlnining  a  Zoop/njle, 
SJiarJii'  teeth,  a  I'eciett,  iniprc-ssicns  of  a  bivalve,  and  traces  of 
nggetablc  rvmnins.  Incumbcnion  this  u  a  hard  yellowish  white 
liiuvstoiic.  containing  the  lemuins  of  the  gi^neia — PaielUi^ 
1  «[)«ciek ;  Ct/prcea,  K ;  /iwiM,  I ;  Crrilhtum,  2 ;  Amfiullaria,  1  ; 
Trochuif  1 ;  /)eHlali$tm,  I ;  Area,  1 ;  Mytilm,  1 ;  Serpuh,  I ; 
Spalangus,  1 :  FavosiUs,  1 ;  and  Twhiuolia^  1 :  witl)  Fishes' 
letth,  and  undeterminuhle  univalve^  bivalves,  and  coraU.  Tliis 
limefttuiie  contains  green  grains,  seldom  exceeds  ihiee  Hixl, 
and  is  sometimes  only  a  few  inches  in  thickness,  but  is  now  here 
entirely  wanting.  It  is  covered  by  unotlier  limestone,  from 
thirty  to  forty  lect  thick,  idmo!.t  vnlirely  coinjmsed  of  (iiigmcnts 
of  corals,  and  forming  the  njiper  |)»rt  of  tiie  clifT.  'I'lns  i«  di- 
vided by  chert  iuto  many  l>eds  ilie  chert  being  bent  and  curved. 
It  is  remarkable  that  the  organic  remains  ot  this  superior  de> 
posit  arc  such  as  are  considered  characteristic  ot  ihi;  chalk, 
consibting  of  AnaHch^es  ovatut  Oitrea  tnicularis,  Belemnilet 
mvawtatus,  &c  Dr.  Forchhnmmer  ob$cr%-e!!  that  the  remains 
of  j^nirncA^^rfotu/a  are  occasionally  so  abundant  Uiut  the  lime- 
stone con^i^t»  almost  entirely  of  thcnif.  In  ihiii  auc  it  might 
be  inferroil  tliat  divre  was  an  alternation  of  the  fouiils,  cnin- 
inonty  considered  as  cretaceous,  with  others  of  a  suprucrcta- 
ccoua  character. 

From  an  inspection  of  the  List  of  nrgnmc  remains  found  in 
the  cretaceous  groups,  it  would  appear  tlint  tlie  tenuiins  of 
nutmnidia  Itai-c  not  yet  been  detected  in  the  cretaceous  group ; 
while  reptiles,  one  ol*tl>eni  of  considerable  size,  the  Moivsaunts 
H^manni,  have  l>een  obaerve<l  in  Yorkshire,  Sussex,  Maet> 

■  I**uy.  Dcst^Tipiion  G^olo^iquc  ilc  la  "ivait  IiifGricurc;  Routn,  1833. 
f  Forcnhanun^r,  Kdin.  J<ntni.  of  ^iri(■llcc.  ix>).  ix.  lM!i8. 
:  Sec  Lilt  of  DTgniuu  miuiiii  at  ihv  end  of  ^c  volume 
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tricht  and  Metidon.    Fish  have  been  obserre<l  in  France,  and 
in  various  parts  of  England.    Sharks'  teeth  and  the  tritorcs  of 
some  lish  nrc  far  frotti  uiicommoD.     Crustacea  have  been  no- 
tJOcd  in  IX-iimiirk,  Yorkshire,  Sussex,  the  Isle  of  Wiglil,  Dor- 
«ctshirr,  mid   Miivstricht.      Among  llie  polypittr*  tlie  most 
abundant  would  »p}>t;ar  to  be  dilliirvnt  »|>cci<;s  of  tlie  jrenera 
Spongia  and  Alcyortium  of  .tome  authors ;— genera,  many  iipe- 
cies  of  which  have  been  classed  bj  Goldfuss  under  (lie  heads 
of  Achillfum,  Manon,  Scyphia,  and   JVagos,  so  that  there  is 
much  difficulty  in  presenting  a  list  which  should  give  the  dif- 
ferent siwcics  under  any  one  arrangement.     Mannn  puivina- 
rinm,  and  M.  Prsiza,  (ioldf,  nrc  found  at  MaeKlriciit,  nnd  at 
Essen  in  We3;t|ihuliii;  Spongia  ramosa,  ManL,  U  diiicovered  in 
the  chalk  of  Yorkshire,  Su^iex,  and  Noirniouder ;  Ala/onium 
globosum,  Defr.,  at  Amiens,  Beauvais,  Meudon,  Tours,  Gien, 
and  in  the  baculilc  limestone  cf  Normtindy :  HaUirkoa  costala. 
Lam.,  in  the  green  t^nnd  of  Normandy,  <ind  the  upper  greco 
sand  or\Vill>hirc;  Crriopora  stellata,  Goldf.,  Mucxtricht  mkI 
M'cslphaliii ;  tjUTiiilili's  crrtacra,  DefrT  at  Mnesiricht,  Toursi, 
and  in  the  haculite  limestone  of  Normandy ;  OrbitutUes  lenli- 
ctdata.  Lam.,  in  Sussex,  and  at  the  Perte  du  Rhone.   Accord- 
ing to  Goldfuss,  numerous  polypifers  are  disco%-ered  at  Maea- 
tricht ;  consijiting  of  Achiltfvnj,  'i  species ;  Maiioit,  + ;    Tragos, 
1 ;  Gorgonia,  I,  XuUipora,  I ;  Miliepora,  2 ;  Eschara,  9 ;  Cet~ 
\tepora,  fi;  Ite/cpoia,  5;  Ceriopora,  13;   f'HHgia,  1;  Diplocte- 
\vinm,  3;  Meandriiia,  I ;  Aslrca,  13;  to  which  should  be  added, 
L>r()ing  to  M.  Desnoyers,  L,unitliles,  1.     Among  the  lladi- 
,  the  Apiocrinites  rliiptinis.  Miller,  isfouiKl  in  Uie  chalk  of 
TorkKhire,  Sussex,  Westphalia,  Mnestrichi,  Normandy  and 
"Touraine ;  the  Cidaris  variolsrii,  Al.  Broiig.,  iu  Sussex,  and 
Noi-niandv,  al  the  Perte  du  Rhone,  in  Westphalia,  and  Sax- 
'oiiy  ;  the  C  granulosus,  Goldf.,  at  Maestricht,  Aix-la-Chapelle, 
and  \VrKlplialiii ;  the  C.  ttLiatilis,  in  Sussex  and  Normandy ; 
'  tlie  G<drritfS albifgaltrus,  Liim.  (Fig.  46,),  in  V'orksliire,  Sus- 
isex,  Dorset,  Normandy,  Queillinburg,  Aix-hi-Chn|>clle,  aihI 
'Poland;  the  G.  vulgaris,  Lam.,  in  Sussex  antf  France,  at 
'  Quedlinburg,  and  Aix-la-Chapelle ;  (he  AnaiteAj/tes  ovala,  in 
"Yorkshire,  Sussex,   Normandy,  at  Meudon,  in  Westphalia, 
Poland  and  Sweden ;  the  A.  hemisphxrica,  in  Yorkshire  and 
Jormaiidy;  the  Spatangus  Cor-anguinum,  Lam.  (Fig.  43.)  in 
forkshire,  Sussex,  Dor»etshire,  various  parts  of  France,  tb« 
f  Savoy  Alps,  various  part*  of  Germanv,  Pohutd,  and  Sweden; 
1ie  Sp.  omaHa,  at  Aix-la-Chu]>elle,  Normandy,  and  Bayonne; 
rfip.   Bufo,   Al.  lirong.,  Sussex,  Normandy,  Maestricht,  and 
,  Aix-la-Chapelle :  the  Sp.  Cor-fes/itdiuan'mii,  at  Maestricht  and 
'Qucdiinburg.     Among  the  shells,  the  moslwidely  distributed 
would  appear  to  be  iMtraria  Gurgilis,  found  at  the  Perte  du 
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Rhone,  and  in  SwcOcn;  Mya  mandihila,  Sursgx,  UIc  of  Wight, 
Normamiy,  and  in  llic  Soutli  of  FrHncc ;  Tri^onia  atieformit, 
Sussex,  Isle  of  Wiglit,  West  of  Lnf;liintl,  Soulli  of  France, 
Aix-la-Chapclli; ;  Inoctramta  [or  CaliUus]  CVt»cW  (Fig. +7  and 
48.),  discovered  in  the  chalk  of  Yorksliire,  Sussex,  Normandy, 

Fig.  45.  Tig.  46.  Fig.  47. 
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Fig.  49.  Kg.  50.  Fig.  51.     Fig.  52. 

Slciidoii,  the  South  of  France,  and  Sweden ;  Inocrramus  (or 
CatiUut)  Brongniarli,  in  the  chalk  of  England,  Poland,  and 
Sweden;  Itio.coiu-crttrtcta,  in  Sussex  and  in  Wiltihire,  West- 
phalia, at  the  Pertc  du  Rhone,  and  in  the  Savoy  Alps;  Ino, 
snlcalm,  in  Sussex,  at  the  Perte  du  Ithone,  in  the  Savoy  Alps, 
and  in  Sweden;  I'hgiostama  spinomm  (Fig.  49.),  in  the  chalk 
of  Sussex,  DorsctKliiro,  Normandy,  Mvudon,  the  South  of 
France,  .Snxoiiy,  Poland,  and  Sweden;  iirrvUha  inlenoides, 
Macstriclil,  Sussex,  Wilts,  Dorsel,  and  Nortnaiidy;  Petiat 
quinqiucaslalm  (Fig.  50.),  in  Sussex,  the  West  of  Kuglaiid, 
Normandy,  at  Meudon,  the  Pcrtc  du  Rhone,  Sweden,  &c.; 
P.  quadricostaim  (Fig.  5l.}i  in  Sussex,  the  West  of  Fnglnnd, 
Normandy,  a:  Macstricht,  and  in  the  Alps  of  Dauphine ;  P. 
aipfr,  ^^  ills,  Normandy,  Germany,  and  Poland ;  Podopns 
truncatit  (Fig. 52.),  in  Noniinndy,  Dorset,  Tou rain c,  and  Swe- 
den; Pod.  ilriiita,  in  Yorkihire,  Westphalia,  and  Normandy; 
Ottrea  vfiicularia*  (Fig.  53.),  ill  Sussex,  Normandy  and  other 
places  in  France,  at  Maestriclit,  and  in  Sweden ;  0-  carinata^ 
in  Germany,  Sussex,  Normandy,  and  tlie  South  of  France; 
O.  teiratOy  Sweden,  Macstricht,  and  in  the  South  of  France; 
Cryphtra  auriciilaris,  at  Perigueux,  South  of  France,  in  the 
Alp^oi'naupUini^,  and  Poland;  (i.Coliauba  (Fig.  54.),  Norih- 
amplonshire,  Normandy,  South  of  France,  Maritime  Alps^ 
Germany,  and  Poland ;  G.  iimtala,  Yorkshire,  Isle  of  Wiglit^ 
Normandy,  Dauphin^,  South  of  France,  and  the  Pyrenees; 
Teretiratula  plieatUis,  Moen,  in  Sussex,  at  Meudon,  South  of 
France*  aud  the  Alps  of  Savoy  and  Dauphin^  t  T,  subpticatOf 

'  Gruphv*  fIoi«ta,  Sowrrbjr. 
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in  Yorkhhire,  Suskx,  Maestrichl,  Normatiily,  and  at  Tour» 
and  Dcauvab:  T.  Dffrancii,  in  York&hire.  Suiisex,  at  Nfeudoiit 
Mact^tridit,  and  in  Sweden  :  7*.  alata,  Kormsttdy,  South  of 
I'raitci-,  at  Mcudmi,  and  in  Swctlcn ;  T.  odoplieata,  in  Nor- 
maiKly,  SmikIi  o\'  Fnincc,  Qitcdlinbnrg,  nnd  Sweden;  7".  prc- 
tila,  in  \V'ili>t)ire,  NurmaiKly,  ntiil  S«<'()t:it;  T.  semiglabojOy 
Sweden,  Moen,  Yorksliirc^  l}i)diiim;  JMrmnites  mucronalus 
(Fi^.  5&J,  in  Yorkshire,  Sussex,  Normandy  and  other  parts 
or  France,  Sweden,  and  Polanil ;  Ammonila  variant,  in  Sussex, 
Willshire,  Germany,  Normandy,  and  ihe  Savoy  Alps;  Am. 
\ Wt'itamagrnsis,  in  Sussex,  Wdlsbiro,  nnd  NormaiKty;  Am. 
MtHltUi,  Su»«<:x,  S.-iiiimir,  Boclium, and  Hanover;  Atit.ScUi~ 
guituts,  Noniiiuidv,  Siivuy,  WVMplmli;),  and  I'oiami ;  Am.  in- 
Jlatus,  Wilts,  Nonnainly,  and  tlic  Pcrledu  Khoite;  Am.  Hif>- 
pocastanum,  Uorselsliire,  and  Normandy;  Bacndila  t'aujasii 
(Fig.  53.]>  Sussex,  Norfolk,  Maeatrtdit,  Qochum,  Aix-Ja- 
Chupcllc,  and  Sweden  :  Bac.  obliquatiis,  Sweden.  Sussex,  and 
Normandy:  Ilamift-s  rotundas  (Fig.  SS.),  Yorkshire,  Sussex, 
Normandy,  tlie  Pcrlc  du  Rhone,  and  Aix-la-ChapcUc. 

Fig.  S3.  Fig.  5*.  Fig.  55.    Fig.  56. 


Fig.  57.       Fig.  68.  Fig.  59.* 

It  will  be  observed  that  this  list  is  far  from  large,  when  we 
^onslder  the  number  of  ajiecies  enumerated  in  the  ciitalogue, 
tliat,  perhaps,  some  of  tbose  considered  ideniiail  may  be 
srcnt  species.  Nodoubt  when  we  reduce  our  view  to  smaller 
Idistunceit  and  more  minute  divisions  of  the  cretaceous  group, 
[Oilier  species  ihiui  those  above  enumerated  will  be  found  oc- 
curring nmlcr  simlhir  eircuiiiNUnces  in  iliirerent  slluauons; 
but  even  then,  certnin  species  do  not  seem  to  be  so  cnuf^tiint 
to  particular  Iteds  fu  haa  been  supposed,  tliough  some  ct^rtaiiily 
arc  found  over  considerable  distances  m  similar  paru  ol'  the 
jgroup. 

The  following  summary  of  the  organic  remains  stated  by 
iTariouH  nuthurs  to  have  been  discovered  in  the  cretaceous 

Fi([.  or.  Scaphilrt  oliliqi'i'i.  Sow.  ^Sr■  tUMlU',  Miint.)  ;  Fig.  59.  Tiir- 
rUitrt  lubrrfulatm.  Pijiirfd  iftthow  ili«  Tonnief  ihctr  g(«erji,«cnuiia«  in 
the  cicliii.'i.'uus  jfrotip. 
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group,  ihoiigh  not  prciondinc  to  |»erfwct  accuracy,  mav  yet  be 
uscfuli  OS  presenting  a  gciierul  view  ol'thc  subji'Cl,  and  as  being 
uii  apprntiiinatitm  tonanU  ihc  truth. 

/'/nn/*.— Conrervitcsi,  Ssjiccii's;  Fiicemles  9;  Zusiti'ritcK,  4; 
CycaditeH,  I ;  'i'liiitu»i  1 ;  and  various  vegetable  remains  not 
yet  determined. 

Zoophj/fa, — Achilleiim,  3;  Mnnon,  7;  Scyphia,  13;  Spon- 
pia,  li  -.  Spot)j{us,  S:  Traf^os,  5  :  Alcyoniunt,  i  ;  Clioaiiitos,  3; 
Vc-ntriculrtes  3;  Siphoiiiii.  l-;  Hnllirlinii,  1;  Scri-a,  1;  Oor- 
fronia,  I  ;  NuUi|iorH,  I  ;  MiHqiwrn,  6;  hjubnra,  10;  C'elkponi, 
7;  CuxciiiapiM'it,  2;  Keiqumi,  A;  h'luiiirii,  3:  ('ivluptjcbiiiiu, 
S;  Ceriofiora,  SI :  I.uimliieH,  t;  Orbiioliles,  I  ;  Litbodendron, 
S;  Caryophyllia, tf;  Anthopliyllum,  I;  Turbinolia,2;  I'ungia, 
S ;  Chenendopora,  I ;  Ilippabmus,  1 ;  Diplocienium,  2 ;  Meaii- 
(Irirui,  1  ;  Astrea,  15:  PajfTUs  I. 

/iorf/or/a.— A  piocriniuvs,  I ;  IVntacrinite*,  I ;  Mnrsupit**,  I ; 
GlciiotrcniitvK,  1  ;  A*lerias  '  I  Cidaris,  10;  Kcbiuut,  !i;  (Jale- 
riti-:i,  10;  Clypeuo,  1  ;  Clypraster,  3;  Echirioneus,  4;  Nucle- 
oliles,  1  i ;  Aiiaiicby ten,  H ;  tjpaianj^ui,  'i9. 

Annulala. — Serpula.  30.  Cirripeda. — Pollicipei,  2. 

Confhifcra. — Magas,  I ;  Thecidea,  3;  Terebratulo,  53;  Cra- 
nia, 8;  Urbicula,  1 ;  llippuriies,  d  ;  Sphe^rulites,  \o;  Ostrca, 
23;  Exopyr.n,  4;  Grypha'n,  8;  Spbfrra,  1;  Oiniiciiora,  1; 
Podopttis  f'i :  PliciUula,  4 ;  Pcclcn,  31  ;  Lima.  3 ;  I'Ingiostoiiia, 
17;  .\viculii,  1;  liioecramtis,  19;  Pnciiymyn,  1  ;  Aviciiln,  I  ; 
Melca^rina,  1  ;  Cicnillin,  3;  Creiiatiila,  1 ;  riiirni,  7  ;  Mytitu«, 
5 ;  Mudioia,  2 ;  Chnina,  3 ;  'I'rigonia,  1 1 ;  Nuciila,  1 2 ;  Pectun- 
culuB,  3;  Areii,6;  CucuHira,  7;  Cardita,  4;  CRrdium,  4;  Ve- 
ncrccardia,  I ;  Astarw,  I ;  Thetis,  2 ;  \''ciius,  9 ;  Lucina,  I ; 
Tcllina,3;  Corbula.T;  Crassatella, 2 ;  L<itrnria,2:  Piiuopfpa, 
[ ;  Myo,  4;  Pholas  1 ;  Teredo,  1 ;  Terrdtna,  I ;  Fislulniia,  1. 

Alv/lufca. — l>enlalium,  5 ;  Paid  In,  1 ;  Kiiiarginula,  2;  Pilc- 
OMis,  I ;  Helix,  1 ;  Auricula,  4;  Paliidiria,];  Ampullarin,?; 
Merita,  I;  Naticn,  2;  Vermetu«,4;  Sigaretus  I;  l>elphi- 
nula,  I :  Solarium,  1 :  Cirrua,  4 ;  Pleurutomaria,  3 ;  'I'rc^ 
chu&,10:  Turbo,4;  TurriteDn, 2;  Cerithium.  I  ;  Pyrula,2; 
Fusus  1 :  Murex,  1 ;  Pierorcras,  I ;  Itoucllarin,  7;  Strimi- 
Inix,  1  ;  Cassiii,  I  ;  Dolium,  I  ;  Eburtia,  I  ;  Voliita,  'i ;  Cv- 
tbere,  2;  Nummuliies,  'i;  L«iilinilile»,  2;  LiliiolilvK,  2; 
PUnularia,  2 ;  NudcMiiria,  2 ;  Bfflemnites,  8 ;  Naiililu.i,  8  ; 
Scaphiles,  3;  Aininoiiitea,  51 ;  Turriliiett,  6 ;  Ua^juliiea,  5  ; 
Uainites,3l.  ' 

Criistacta. — Astacus,4;  Pagunis,!;  ScyllaruE,  I ;  Eryon^l} 
Arcania,  1  ;  Elyaes,  I ;  Corysler,  I  ;  Orylbiii,  I. 

Pf'ic-n.— Squidus,  3 :  Mui^ria,  I ;  /cuv,  I  ;  Yaox,  I ;  Sal- 
nio?  1 ;  Amia?  1. 

ArTtfrV/d.^Mososnui us,  I;  Croou<]it«)  I. 
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Tims  mjikin);,  Ptanta,  S  gvncra,  17  species.  Zoopiij/ta, 
195  gencni,  H7  Hpeckx.  Badiaria,  14  genera,  87  sjiecKs. 
jinmiJala,  1  fjeniis  .10  s|>cci«s.  Ctrripet/a,  1  gt-iiiiK,  2  *|>cci«S. 
Cunchifaa,  50  };eiiera,  315  specieti.  Mutliucrti  *3  genera, 
182  sjiecies.  Crustacea,  8  genera,  1 1  sj>ecies.  Pisces,  6  ge- 
nera, 8  species.  Reptilia,  2  genera,  2  species. — Toul,  165 
gtnvra,  SO  1  species. 

Fossi!  vegcuiblcs  nre  liy  no  mcnns  common  in  Uic  mo**  of 
[tlie  true  ur  white  cliullc,  und  thu.se  thnt  nre  fnuml  «re  ntated  to 
i^pnnci))ii)ly  murine.  The  di>iribiitiuii  ut'  vef^etable  remains 
, .  Mild  appear  to  be  very  uneijunl  in  the  lower  parts  of  the 
group;  for  while  vegetable  mailer  has  been  so  abundnot  in 
some  places  as  to  constitute  coal  beds,  at  others  traces  of  vc- 

K tables  are  exceedingly  rare.     Dicotyledonous  wood,  pierced 
some  boring  shell,  wueining  to  show  thnt  it  had  been  drifted 
[ftbout,  b  not  rare  in  the  green  sands  of  Dorsetshire. 

The  reader  will  oI).serve  that  the  genera  Ammonitts,  Sca- 
\jihiUa,  Hamilei,  'i'urrilitcs,  Baailites,  and  Belemniles,  are  now 
first  introduced  into  die  lists  of  organic  remains ;  these  genera 
not  having  as  yet  been  noticed  iii  the  supra  cretaceous  rocks. 
It  was  once  coiisi<)crvd  thai  the  genera  ScaphiUs,  flamilex, 
TtirriUU-S,  aiid  liaeulilnt,  were  Confined  to  the  series  untlcr 
conajderation ;  but  thouf^h  their  species  may  be  more  abundant 
.in  Uiv  cretnceoiift  group,  they  are  not  confmeil  to  it;  for,  hm 
'  will  be  set^u  in  the  K:i|uel,  fiatnilex  and  Scap/iiles  nre  fiiumi 
tin  the  oolitic  group.     Moreover,  a  TuniliU  has  been  men* 
Itioned,  though  with  doubt,  as  occurring  in  the  Coral  Itag  of 
I  the  North  ol  France.     The  presence  therefore  of  these  genera 
rin  distant  jilaces  miiy  not  bo  alone  sufficient  to  identity  the 
{rocks  containing  tlicni  with  llic  cretaceous  croup;  yet  if  thv 
riiecics  nrv  in  imy  abundiiiicc,   our  presuil  knowlalge  would 
'leitd  ut  to  su.i[H:ct  that  luch  deposits  might  be  cunlein|Hira- 
neous  with  the  creIaceou.«  series.     If  wc  reason  from  the  ana- 
log)' of  the  existing  state  of  things,  diere  is  nothing  to  op)M)ne 
the  inference  that  the  same  fjenera  mav  equaliv  ciiaracicriite 
contemporaneous  tleposits  in  North  America  and  in  Europe; 
for  accoriiiiig  to  Dr.  Morion,  several  sjiccics  ore  now  common 
to  the  .Hllorc^  of  Kurope  uiid  tlie  United  .SlJites. 

Dr.  Morton  considers  that  rocks  eijuivutent  to  the  creta- 
ceous group  do  exist  somewhat  extensively  in  North  America. 
He  has  named  it  the  t'enuginoui  Sand  J-'ormalioH  of  the 
United  States,  and  describes  it  as  occupying  "  a  great  part  of 
the  triangular  peninsula  of  New  Jersey,  formed  by  the  Atlantic, 
and  die  Delaware  and  iluriton  rivers,  and  extending  ncroKt 
the  state  of  Dehiwurt-  from  near  Delaware  city  lo  the  Chesa- 
peak :  apiiearing  itgain  near  .\nnapoli>,  in  Maryland ;  at 
Lynch's  Creek,  in  ijoutit  CfLroliiia;  at  Cockspur  Island,  in 
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Georgia;  and  several  ploco  iii  Alabama,  Fbrula,  9ic."  In 
New  Jeri«y  there  h  a  n-ry  extensive  (Iv>-i^l»|)iii«nt  of  marl. 
Taken  as  a  mass,  llie  dejuMit  variex  trciriiidi^rnbly  in  iu  mine- 
ral()f[ic«l  character ;  ino;^ltrcqu«Dily  prcsciuingiuetf  in  miiiule 
rriabU;  grains  with  a  dull  hlueibh  or  f{recni^h  coluur,  often 
with  a  grey  tint.  The  prcdominatit  conetituunt  purtj^  of  this 
marl,  ta  it  is  termed,  arc  dt^cribuii  as  sihcn  and  iron.  'J'licrc 
are  subordinate  bed*  of  clay,  of  silictfOu»  gravel,  (the  pebbles 
varyin}{  in  %\ze  from  coane  KUiid  to  one  or  two  incheH  in  di- 
ameter,) and  calcareous  marl.  The  innrl  is  sometiroei  yel- 
lowisli  brown  and  filled  with  ureen  specks  of  silicate  of  iron, 
and  MinicttR>cs  cont^ns  a  considerable  (luantiiy  of  mica. — The 
following  is  a  list,  ncoording  to  _Dr.  ^Io^ton,  of  tlic  organic 
ranaim  found  in  thi«  deposit,  and  described  by  Mr.  Say, 
Dr.  Dekay,  and  liimsclf*. 

Ammonitei  I'UicfHla,  Dekav;  jt.  JMavsaremis,  Morton; 
A,  VanKxemi,  Morton;  A.  Himmcrefis,  Dekay;  BaadiUs 
ovatta.  Say :  Scaphites  CuvUri,  Nloiton ;  tifteinaites  America^ 
Hus,  Morton,  ubundant,  (allied  to  li.  mticronatut);  B,  ambijfuuSf 
Morton;  Turritella;  Scalariaaimulata,idonoii;  HtKteitarias 
Natiea;  Ballad  TnxJua;  Ofj>nta  (ca»t);  Terrbralula  Har- 
lani,  Motton;  T.fragiUs,  Morton;  T.  Sa^i,  Morton;  Gry- 
phaa  comvxo,  Morton;  fi.w«/fl/'(7(>,  Morton,  {some  vmrieii** 
of  this  specit-s  cloiiely  ap|)toacli  Ostiea  vesicularit,  Ijim.); 
G.  Vomei;  Morton :  Kiogt/ta  ccslata,  Say ;  Os/na  J'alcala, 
Morton;  O.  Crista-Galli ,■  Osfi-ra,  two  other  species ;  Atiomia 
Ep/iippitaa  ^  Lam. ;  Pecten  quinqxKanlalut,  Sow. ;  Pfctev, 
anotlicr  species;  Plagiostome;  Cttrdiiart;  CticulUea  va^aritt 
Morion;  C«*ntU*a,  another  ^cie»;  Mi/a.-  Trigonia*  Tel- 
Una;  Awtda;  Pfclutiadui;  Pinna,  resembling  P.  Uiragona^ 
Sow.;  VeMtsi  Vemutua  TOttda,^\anun\  DenJalium  Serjmlaf 
Spatangus  (hr-anguimau ?  Park.;  Sp. Su-Ua,  Motion ;  Anan^ 
citftrs  ciiKtiu,  Morton ;  An.  ^mSriatia,  Morton ;  An.  f  ent- 
c{fer,  Morton;  Vidaris^  Clj/pfaster.  Crustaccous  remains: 
AnlhophifilitiH  allaniicum,  Morton.  Eschara;  Fitalra;  Belt- 
/oro,  resembling  R.  elalhiala,  Goldf. ;  Caryopkyllia ;  Alcyo- 
nittm:  Alreoiiln.  Teeth  and  vertebr»^  of  the  shark.  Sattro- 
dOK  Latttus,  Suy.  Kemains  of  the  i'roeodilf  (fretjuent);  of 
tlM  GtOiaurus;  of  the  Motmatints  (Sandy  ilook  and  Wood- 
bury, New  Jersey) ;  of  the  l^vsJosatmit;  of  a  Tortoise ;  and 
of  »omc  gigantic  animal.  Ligtiitc  pierced  by  the  Teredo, 
abundant. 

It  u  almost  impossible  not  to  be  struck,  in  the  forefioing 
list,  witli  llic  great  Jioological  resemblnncc  of  tliis  ferruginous 

•  Sar,  Ameriun  Journal  of  Soimcr,  lul.  i.  anil  li. ;  llclur,  Aiuiola  t4 
thp  New  Yorl  Lynom :  mA  Morton,  Juumnl  of  ihe  Aeod.  ai  Nu.  Sciences 
of  PliilBdclpbiB,  td.  ti ;  and  AmrKcan  Jour,  of  Sd.  lol.  xriU  and  xriiL 
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wind  deposit  with  the  cretaceous  rocks  of  Europe.  The  Pec- 
' tcK  quinqmeoatalut  is  n  well  known  and  wiilely  distribtitiHt 
cretAceoii*  fossil.  But  it  is  not  so  much  bv  individual  pnris 
as  by  the  general  character  of  ihc  whole,  thai  Dr.  Morton's 
inference  seems  in  n  ^kM  measure  t-slnbliiiticcl.  IIow  far  the 
crdaccous  grou|i  of  the  United  States  inny  be  separated  b«;- 
ncaih  and  nbovc  from  other  deposits  more  or  less  oontempo- 
rnnetiMs  with  those  in  Europe,  remains  an  interesting  problem, 
which  it  is  hoped  thai  Dr.  Morion  and  other  Aiueiicaii  {jeo- 
logins  will  emieavciir  to  solve.  From  some  noiices  •tcaticred 
through  ihr  memoirs  of  Ur.  Morion  nnd  other  authors,  it 
would  seem  far  from  impmliablc  that  the  crctnceouB  rocks 
may  puss  into  the  suprnerciaceous  grouf). 

As«nmiiif;  lliat  the  American  lerru|;inous  -iand  tbnnntton  be- 
longs to  the  f^up  under  consideration,  of  which  there  sevms 
great  probability,  it  would  appear  iliat  the  great  white  carbo- 
iiale  of  lime  deposit,  or  chalk,  did  not  extend  there,  but  ihiii 
'  a  series  of  sands,  marls,  cluys  imd  grnveis,  constituted  the 
whole  group.  How  far  the  ninrls  or  cliiys  niny  be  idtogctber 
mcchanicul  is  |>erhaps  uncertain  ;  but  tlie  gratcl  would  seem 
to  utiest  the  former  nresence  of  water,  moving  with  Kumc  vc- 
loeily,  for  llie  pebbles  even  attain  one  or  two  inches  in  din- 


Wealoen  Rocks. 

i'Stk.  \T'ciiM  Ctny,  f.lrgllr  I'rtdiimie,  A).  Itruii^. ;  IFfaUCbii,  Germ.) 
Huliiin  Suiiit",  (/mil  SoHil ;  SiMf  /> rnii/i»«iii ;  A'urMvfatf  I'ulaiid.) 
Piirb«dL  Htdn,  (Caieairt  LumachtlU  PurberkitH,  A).  Bnttij.) 

Tliesc  rocks,  chavitcierized  in  England  by  tlic  presence  of 

nbundnnl  tfrrcslrinl  nnd  fresli-water  remains,  occur  )>cnenth 

the  lower  green  siuid  of  the  Knglish  scries.     'Hie  Weald  clay, 

which  consiitulesiheupgicr  piirtof  (lie  rocks  under  coiisidcrn- 

lion,  does  not  present  a  clear  line  of  separation  from  the  ina- 

'  fine  deiMJsiis  above  it;  the  lower  pari  of  Uie  one  and  upper 

portion  of  the  other  alternating,  according  to  Mr.  Murddson* 

^and  Mr.  Mnrlint,  "'  the  western  port  ot  Sussex; — an  impor- 

■  Isnt  fact,  iw  it  shous  th.it  the  rhnngc  of  circumMnnce*,  which 

I  pcrmilled  ttie  residence  of  marine  imimaU  over  a  >uHace  pre- 

'  Tiously  only  covered  by  frcsh-waier  ujiimals,  was  not  sudden 

[but  •rriidual:!. 

It'traU  C'iai/. — According  to  Dr.  Filton,  (to  whom  we  are 

■  MurchiMin,  OpuI.  Tratit.  7tiA  «oriv«,  rol.  ii. 

t  MMtiii,  GreA.  Mem.  tni  WMWrii  Sumu'x.  IfSH. 

J  For  |MTilriiI>r  ilcicriptiaiiii  of  llic  U'calilrn  rui^ki  of  Sauvit,  and  t)i»Ir 
muiie  ooitlriila.  the  rcnilor  ■hnuld  can*ul(  ihc  vurioiii  worki  of  Mr.  Man- 
teli:— 'lUuMralign*  of  tbeGcoltigy  of  SuMVii  lllmtfatiuu*  <il' Tilgal«  Fo- 
rm, Ice. 
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indebted  for  oar  knowledge  of  the  natare  of  the  Wenldvti 
rodcK  of  Enslant),  which  were  (ireviousiy  confounded  with  tht 
marine  arf;illaccou«  and  arcnaceoui  btnU  beneath  the  chntk,) 
thin  ciny  is  composed  in  the  Isle  of  Wight,  where  there  are 
fine  Mictiorix  of  it,  of  sUly  clay  and  liinestoiie,  with  beds  of 
xtoa-iAone  ;  the  InminK*  of  llie  clay  freqnently  cuatcd  with  the 
remains  of  (^/iris  FaOa,  Deim.*  Mr,  Martin  defines  the  clay 
of  the  Wcnia  of  Sussex  (whence  the  name,]  as  "  ft  stiff  clay, 
brown  on  the  surface,  and  hluc  and  slaty  beneath,  containing 
concr«tional  iron-Ktoncf."  It  appears  that  the  iron-stone 
was  once  worked;  and  xlag«  from  tlic  ancitmt  furnaces  are 
found  in  chfli:reiit  xiliuilionK.  Tlie  thickness  of  die  chiy  is 
estimated  at  150  or  WO  feet  in  western  Sussex.  Beneath  iht« 
there  is  an  alternation  of  clays  and  sands,  including  the  )im^ 
stones  full  of  the  Paludina  vivipara,  and  known  as  the  Pet- 
wortli  marble. 

Hastings  Saids— The  following  is  the  order,  according  to 
Dr.  Kitton,  of  the  beds  of  Haslingt  *ands,  in  SiiKxex,  Ac. 
1.  Ferru^ in 0(1:1  and  liimn coloured  Minds  mid  sandstonC)  in- 
cludingsmall  porttonsof  lignite,  with  stifi'gray  loam.  2.  Sand* 
stone.  3.  Sandstone  containing  concrelional  courses  of  ca I ci- 
ferous  grit.  *.  Dark-coloured  slialc.  5.  White  sandstone 
of  Hastings  cliffs,  100  feet.  6.  Clav,  Khale,  and  thin  beds  of 
9«ndstonc.  containing  lignite  and  silicilied  wood  {Emhgenites 
trota).  7-  Sandstone,  without  concretions;  dividing  into 
rhomlmidnl  mtuses;  numerous  veins  of  argilliiceouii  iron  ore, 
ami  of  clay,  ajiproacliing  to  pi|)t>'Clay  at  the  lower  paru 
8.  Dark-coloured  shale,  with  roundish  masses  of  sandstone^ 
and  several  layers  of  rich  iron-stone,  thin  laycrsof  lignite,  and 
innntnerablc  fragments  of  carboniiodvegetable!>l.  The  same 
author  observes  that  the  ci|uiva]ent  bed>  in  the  Ulc  of  Wight 
arc  composed  of  sands  and  Jiaiulstont-s  " fiefjuently  fernigi- 
mntx,  nrtli  nunivrouit  allernatioiiii  of  reddiiih  and  variegated 
sandv  chiys,  and  concretions  of  calcareous  grit^." 

There  are  certain  local  variations,  which  will  bo  found  de- 
scribed  in  the  works  treating  of  particular  districts.  The 
liastings  beds,  however,  would  appear,  as  u  mass,  to  be  prin- 
cipally arenaceous.  According  to  Mr.  Manteil,  tiie  lower 
part  of  the  Hastings  deposits  (tlie  Ashtmrnham  beds,)  are 
conifiosed  of  argillnceuus  limestone  allernaiiiig  with  schistose 
marl^  which  arc  probably  connected  witli  the  tbllowing. 

■  Rtton,  Ann.  of  lliil.  ISK4. 

t  M«rtiii,  (l»ol.  ^^l■lll.  Wetwrn  Siumx. 

i  Fnloii,  nucilogical  Skvtchofthc  Vidiuljrof  Uoitngl^lBSS.  Dr.Pittcn 
caaiidcn  ihr  TiIkMc  IiciU,  m  well  luiowo  from  lliit  mnstkablt  timtt  aainiaU 
dUoavcrcil  b>-  .Ml.  MaatcU.  m  ht\oaffng  Ut  i]io  upper  p«n  of  llic  HatUup 
Sdi4>. — Ibid.  p.  44, 

t  rmo^  Alio,  of  Phil.  IBSI. 
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i'tirbtek  Bids. — These  are  cbin[>osetl  of  various  limestone 
strata,  aliernatin;;  with  marls,  many  of  the  former  lieine  fx- 
tensivcly  used  for  the  pavement  uf  Loudon.     Mr.  Wcbrtw 
obscrvus,  tlml  at  Warbnrrow  Bay,  Lulworth  Cove,  mid  other 
places  on  ilic  c^ii^t  of  Dnrsetj.hirc,  tlic  upper  bed  of  ibe  Fur- 
Deck  siviitii,  Nupponing  (be  Hittrlingv  HuihIk,  contAins  a  large 
prn|)ortion  of  i^recn  carcli,  tlie  culuireoiiii  nmtler  being  ap- 
[tarently  derived  from  the  frn^ment^  of  a  bivalve  shell. 
.   From  the  lisi§  of  organic  lemains.  found  in  tbe  Wesilden 
■^ocks,  it  will  appear  that  this  deposit  of  limestones,  sanils. 
Hind  stones,  und  clays,  was  fornicd  in  water  which  permitted 
the  exisieiicv  of  shells  nnologons  to  those  which  now  live  in 
freih  water.    Wilh  tht^seiirr<li'«covcredlhe  rcmnin.i  of  estuary 
'  animals,  atid  ii  few  sbcIU  [Corlmla,  Tiilina,  ISulla),  which  may 
I  be  considered  as  murine,  the  species  of  the  analogous  genera 
I  of  the  present  day  inliabiting  sea  coasts.     Tlie  presence  of  the 
Ijnttcr  will  not,  however,  invalidate  (he  general  evidence  in 
I Javour  uf  a  lake,  river,  or  esluary;  for  not  only  may  these 
fbelLt  have  been  iiitnxhiccd  n<'cidi.-nlii1ly,  but  the  animals  ii>- 
babiting  them  may  aUo  huvt-  been  i^riKlually  accuMonied  to 
live  in   fresh  or  estimry  waters,  us  is  ilie  case  in  the  pre- 
sent day  with  the  spccirs  of  some  genera  usually  oonsidored 
I  }n  urine. 

It  would  a)>))enr  thnt  the  dirt-licd,  first  noticed  by  Mr.  Web- 
ster in  the  Isle  of  I'ortlmul,  and  which  has  since  been  observed 
in  llie  vicinity  of  Wcyumiilh   and  eUcwhere,  commences  the 
[phttnomenn  which  Btte>t  dry  Iniul,  succeeded  by  .'tnbinersion 
of  llie  same  land  beneath  llvsU  or  istuary  waters,  In  which  tbe 
I  whole  of  the  W'ealden  rocks  of  south-eailern  Itlngland  were 
.  formed ;  not  suddenly,  for  there  arc  no  conglomerates  to  mark 
fa  possible  state  of  violence;  but  quietly,  the  shells  being  tran- 
quilly envelo|)cd  by  the  calcareous,  argillaceous,  or  arenaceous 
tnntter  which  now  entombs  ihcm.     It  will  be  seen  that  the 
oolitic  group,  imiuediaicly  prt-ccding  ihJs  state  of  things  wmi, 
Judging  from  the  nature  of  the  organic  reiTiairiN,  formed  be- 
HietUi  a  sea.     Therefore  we  must  suppose  a  rise  of  the  land, 
'  or  depression  of  tJie  sea,  to  such  an  amount  as  lo  permit  the 
.  Bca-ftinii«d  Foclu  lo  become  tiry  land,  upon  which  Ofcade- 
I  •eiilfo^  and  dicotyledonous  plants  of  n  tropicid  nature  flourished. 
This  land  was  then  dcftreased  ;  hut  ao  tranquilly,  that  the  vc- 
getjible  soil,  mixed  witli  a  few  pebbles  of  the  kubjiiccnt  rock, 
was  not  washed  away;   neitlier  were  the  trees  considerably 
displaced,  but  they  were  left  much  as  we  have  seen  other  trees 
in  the  submarine  forests  which  surround  Great  Britain  in  va- 
rious places,  and  occur  on  the  coasts  of  France.     Like  them, 
;  also,  the  tteo  of  the  iUrl-l)fd  ore  found,  some  prostrate,  otlicrs 
inclined,  and  others  nearly  in  the  {wsition  in  which  they  grew ; 
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th«  H|)right  portions  bcinc  pnrtly  included  in  the  limestone 
strau  at>i>ve.  The  only  (liJu^reiice  in  Uie  trees  in  the  dirC'bed, 
and  those  in  the  vubnmrine  foresis,  would  appear  to  consist  in 
the  tropical  nature  o(  those  in  the  dirt-bfd,  and  the  near  np- 
proach,  ir  not  the  identity,  of  the  >>iibniarinc  forest  vc^ctntion 
with  thiU  now  cxisiiny  in  Crrcat  Britain  and  France.  There 
is,  therefore,  nothing  vingulnr  in  thegnuiiinl  dcpr«si(in  of  tlie 
land,  M>  <]nicl1j'  lu  iiut  lu  cause  the  removnl  of  the  trees  and 
Other  vegetable  matter,  ns  this  limt  liajipened  ui  various  pe- 
rimls. 

Instead  of  the  depression  hnving  been  cfiectcd,  in  the  first 
inblancc,  beneath  the  waters  of  tlie  sea,  circumstances  )iave  so 
existed  thnt  it  look  pliicc  beneath  fresh  water,  »  hich  griidiiully 
acquired  icuffici<-nl  depth  to  permit  n  deposit  of  vurious  mineral 
iubiiances  several  hundred  leel  thick.  The  circuin stances  atr 
tending  this  deposit  have  not  bt^en  ccmstant.  At  first  calca- 
reous matter  "as  thrown  down,  with  somewhat  regular  inter- 
ruptions, which  introduced  a  suHtcientauantity  of  argillaceous 
matter  to  produce  marl.  Although  fresh-water  and  terrcslrinl 
animals  were  now  imbeddeil,  thure  would  «No  apiwar  to  have 
been  at  least  one  time  when  the  water  near  Weynmndi  and  in 
the  Isle  of  Wight  wiu  capable  of  supporting  the  life  of  oysters 
and  cockles,  and  therefore  at  least  brackish.  Alier  this  first 
period,  sands  were  accumulated  in  great  abinidnnce,  and  in 
tbem  were  entombed  a  syenA  varietv  of  land  and  fresh-water 
Tortoises,  Croeodili's,  Plesiusaun,  Mcgalo§.aun,  llylsosauri, 
and  huge  Iguanodoiis*,  (hose  monstrous  icrrestrini  reptiles. 
These  must  bavc  sported  in  the  waters,  or  nianicd  iilong  the 
bankx  of  this  lake  or  cstunry,  into  which  trees  and  dillerent 
vegetables  were  drifted.  A  clay  de|K>4it  crowns  this  succession 
of  rocks,  still  however  not  showing  any  other  than  a  fresh- 
water origin,  i  \ow  far  we  mav  coiiiider  the  change  of  the 
relative  level  of  sea  to  have  produced  a  constant  depression  of 
the  land,  is  uncertain;  but  be  this  as  it  may,  the  sea  was  des- 
tined again  to  cover  the  land  and  resume  its  empire,  for  above 
the  latt-nuticed  clny  reposes  the  whole  mass  of  the  crctnceous 
rocks  of  soiitJi-enstcrn  knglanid,  of  nntrine  origin.  This 
change,  like  tliat  which  prece<ted  it,  was  not  sudden ;  there 
are  no  marks  of  violence  between  tlie  Weald  clay  and  the 
|n«en  sand ;  on  the  contrary,  tliere  is  a  passage  of  one  into 
tlie  Other,  an  alternation  of  the  two  at  their  junction.  There 
is  every  probability  that  the  sen  did  not  make  a  furious  inroad 
over  ttic  land,  but  that  there  wok  a  (juiet  and  gradual  change 
of  level,  a*  in  the  case  of  tlie  dirt-htd.  I  shall  not  trace  the 
subsequent  changes  that  have  taken  place  over  tliis  spot  on 

■  For  drKriptioni  of  the  rrmnini  of  iliii  ctrnltirr,  rontult  Mantcll,  PUL 
Tnuu.  1825.  sod  Illiulralioiit  of  l'ilK«t«  Fomt,  1627, 
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llic  curiti's  siiffdce,  riirllM;i-  tliaii  to  remark,  litnt  lh<:  sen  ngnjn 
I  <ii«n|>[K:ared  ( Isle  of  Wight^  aiul  fresh-water  or  e»luaiy  <lcpo- 
I  (iLH  succeeded  *. 

These  conclusions  can  scarcely  be  termed  hypotheticnl,  for 
tlhev  appear  such,  hotrcver  remarkable,  as  niny  \k  cooaidered 
|bon«t  (InlucliuiiK  from  tin;  pliiinoiiitim  observed. 

The  fxli-nt  of  iIk!  »reit  uv«:r  which  tlte  ilirl'ltftl,  or  ii  con- 
I  tempo ruiitouh  ancienl  !>oil,  itiny  l>e  traced,  la  very  rcitiiirkuble. 
,  vheii  we  reflect  upon  the  various  circumslsiices  which  mast 
I  bare  combined  to  prcM^rvc  such  a  surface  of  ancient  dryland. 
[Dr.  Pitton  notices  an  earthy  bed  in  precisely  the  same  geolo- 
\  position  in  the  clifT*  of  the  Rnulonnuis,  mid  also  in  Buck- 
bl>m«hirc  and  in  the  Vale  of  Wiirdour.     It  fiirlhcr  appeal's 
siltcllied  wooil  h  found  iii  the  bituminous  bcti  from  Bou- 
rne to  C:ip  (Jrii-nezf. 
[      To  form  such  a  depoait  as  (hat  we  have  been  noticing  wouUl 
J  be  a  work  of  time,  and  therefore  we  niay  infer  that  equivalent 
|ibrmations  were  taking  jjlacc  clscu-hcre,  the  great  operations 
r  proceed  III  f*  in  thwr  usual  course.     The  freslt-watcr 
'  of  die  dc]ioi>it  cut)  only  be  con»idereii  aicitlenud  or 
cal ;  precisely  as  formations  at  the  present  day,  th<iu»li  con- 
temporaneous, may  be  either  trarine  or  lacustrine.     'Iheri^ 
.  fore,  even  supposing  various  perpendicular  movements  in  the 
I  land  to  have  taken  place  extensively  over  certain  ))ortions  of 
Europe,  it  does  not  follow  that  they  should  have  produceil  a 
constant  rise  of  that  laud  above  the  Kirfacc  of  the  sea.     On 
ihc  contrary,  wc  may  consider  that  such  movements  very  fre- 

aueiitly  cjiused  «  mere  change  in  the  relative  depth  beneath 
le  surface* water,  and  lliiitall  depoMts  in  the  fxiur>e  of  fortna- 
^on,  and  so  ctreunisianced,  partook  of  llie  marine  character 
I  of  tlie  surrounding  aqueous  medium. 

TTie  observations  of  MM.  GravcsJ  and  l*assy§  leave  little 

I  doubt  that  beds  of  the  same  relative  ngc  with  the  Wealdeii 

rockit  occur  in  the  departnicnu  of  the  Ui>e  and  Seine  Inf^— 

rieure.     The  country  nsuully  known  a.s  the  l*ay:t  do   Brny, 

which  runs  N.VV.  from  between  Auneuil  and  Beiiuvai.t  lu  hihI 

beyond  Neufchalel,  is  a  denudation  in  the  midst  of  the  great 

I  chalk  district  of  that  part  of  France,  extending  down  to  the 

Lbeds  of  Kimmeridgc  ciny.     There  are  various  sandstones  and 

clays  above  the  Kimmeridgc  clay,  an*!  beneath  the  chalk  and 

a  mass  of  the  green  simu  »crie»,  containing  a  cousiderabln 

Far  further  ubserrittiaiii  oa  dieic  curiuus  facU,  accoini>niiicd  by  tcctiana 
rSotdt&di  &c->  cuiisutt  a  inoinuLT  on  (liu  AVfjiuouth  dislrkt  by  in.  Buck- 
uid'iol  mytplf,  Guul.  Trans.  3nil  mtIm,  vol.  iv. 

-f  Fittnn,  Ooolngicnl  Sktinh  of  ihr  Vii'inily  «f  llixllngt.  1833,  p.  70. 

1  Urarn,  IV'cit  aUlittique  du  Canton  d'Auncuil  (Our). 

)  Pnu^.  UcKr.  atol  dc  la  Seine  InfMcure,  1833.      • 
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tiiimbcrorvF^tablcremnins,  among  nhicli  is  llie  Lonrhojtieris 
jl/an/r/yi,  well  known  as  Ibund  in  tlie  Mastiiigs  Sands  of  Su«s«X. 
Thpru  would  hIso  Fippear  to  he  a  bed  or  liwls  olu  iiincsUmc 
abimndin;;  in  ilic  ri-mains  ol'  PaUtilinte,  rcmindin};  iis  ofjoimilnr 
beds  ifi  thf  WViildun  rocks  of  s^uilbi-ni  tltiglund.  We  may 
jjaihcr  from  the  obscrvuiionn  of  MM.  (Iriives  and  I'asaj',  and 
from  those  of  various  members  of  ihe  Geoli:^icAl  Society  of 
France  wbo  asHcmbletl  at  Bcauvais  in  Scpicmber,  I83I  •, 
that  ihoujjb  ihesi-  W'ealileit  rocks  of  ill*  Pnys  dc  Bray  Ktm- 
lain  iibiiiKliiiit  Icrrcsiriiit,  and  some  frtsli-waler  remnins,  iliero 
are  alsu  numerous  murine  rciiiainn,  dinruelvrislic  of  the  (■rtcn 
snnd  serit's,  Dr.  I'llloo,  wlm  ii1m»  niiliccn  llie  octinTMWc  of 
contemporaneous  rockx  in  the  Houlonnois,  sug^rcsti  that  llie 
Wealdcn  rocks  of  Suisex,  the  Botdonnois,  and  of  llie  Pays  de 
Bmy  may  have  been  formed  in  s  single  estuary,  the  arcn  in 
that  csKc  lint  being  gienier  ttiaii  (liat  now  occupicil  by  i^>rnc 
deltas.  He,  however,  at  the  same  time  remarks  tlmt  this 
though  a  filnuxihle  explnnntion,  stiould  only  be  eon.sidert^l  a* 
provisional f.  It  ccriiiinly  by  irn  nit-ans  follovrs  tJiut  beciiiise 
these  deposiix  .thould  eouiuin  (iuviutile  ithclls,  and  are  of  the 
WDv  sge,  tbey  should  necessarily  have  been  produced  in  the 
siunc  estuary,  even  when  the  shells  have  been  observed  within 
diiilancv^  which  might  admit  of  this  cxplniialion.  'Die  estu- 
aries of  the  Thames  and  Seine  are  now  in  all  probability  the 
ticpositnrioji  of  mineral  substances  and  organic  remains  which 
do  not  widely  diRbr,  mid  conseiEiienlly  in  some  future  st«lc  of 
the  world,  when  thexc  (Icposiu  >liull  have  been  hcuvvd  above 
the  ocean  level  and  purtiiilly  covered  with  other  rocks,  they 
wonid  oxhihii  similar  geological  characters. 

M.  Tliirria  describes  a  considerable  superficial  deposit  of 
clay  with  pisiform  iron-ore  in  the  department  of  the  Mautc 
SiuHK-,  pari  of  which  Iil"  considers  referrihlc  to  the  crecn  sand, 
and  iniiy  be  c(|uivjdrui  to  the  Wealdtn  rocks.  Above  rocks 
which  seem  equivaleitt  to  the  Portland  bed*  of  Knglaiid,  llitre 
are  strata  of  sand  uiid  clay,  up|iarcntly  the  denuded  remains 
of  a  deposit,  once  more  extensive,  which  has  sullered  ii(|iieoiis 
destruction,  the  water  mixing  up  portions  of  the  rfmovcd 
strata  with  die  bones  of  Bears  nod  tthinoccrnses;  so  that  the 
mass  upon  reconsolidalion  much  resembles  the  mineralugical 
coni)M>>ilion  of  the  original  bed*.  The  fiillowing  i»  ii  >cctioii 
of  beds,  which  M.  Tliirria  considers  as  in  place,  the  list  of 
Ibssils  being  increase^l  by  those  Mhich  he  discovered,  also  in 
phicc,  in  the  department  of  the  Haute  l^one:  I.  Unctuous 
gi-een  clav;  2.  Fine  and  slightly  argillaceous  yellow  sand; 
3.  Nodufcs  of  yellow  limestone  contained  in  greenish  clay; 

■   Bullt-tiii  d*  la  Sot'.  niolo|i;iniiR  Ae  Fnuivc,  L  ij. 

I  yUiDn,  Gcolngtril  Slwich  of  lUiting*. 
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*.  Yellow  and  slightly  argillaceous  sand ;  5.  Greenish-yellow 
and  unctuous  clay;  6.  Greenish  clay,  with  nodules  of  marly 
limestone  nnd  grains  ofiron  ore;  7.  Pisirorm  iron-urc,  con- 
tained in  nil  oclircotis  ciny,  vi\x\\  Ammonites  binm,  A.  j>Ui»i~ 
COStaia,  Sow.,  A.  conmaltiSi  f^clilot.t  mid  otiier.ipccies;  Ha- 
flitVrt {new  i[>eciest) ;  Ncrinica ;  Cirrus;  TerehraUtla  coarclata. 
Sow.,  and  other  species;  and  Penlacrinites i  8.  While  tnarl, 
with  nodules  ofsreenish  clay  and  concretions  of  marly  lime- 
stone. The  whole  forming  a  thickness  of  about  forty  feet,  and 
resting  on  beds  considered  equivalent  (o  those  of  PortlniKl". 

Tile  eslniiirdinnry  mixture:  oi  fossrU  coninrned  in  the  pi»i- 
'form  iron  ore  i^  conunentetl  on  by  M.  Tliirria,  uhii  further 
lemnrki  that  the  reniforni  piecc^a  of  oresonietimeit  contain  the 
emjity  casts  of  Jura  limestone  fossils. 

In  support  of  the  opinion  tt»ai  some  of  these  pisiform  and 
rcniform  iron-ore  beds  are  of  contemporaneous  formntion  with 
i-itlicr  the  Wealden  rocksorgreen  sinid  and  clutlk  of  England, 
wc  may  cite  ihc  nbserviiUuns  uf  Profi-ssor  Walchner  on  simi- 
lar bed«  near  Candern  in  the  Urisgaii.  He  remarks,  '^tbai 
the  reniform  and  pisifonn  iron-ure  deposits  in  the  TJcinitjr  of 
Candeni  beloog  to  two  formations  of  very  different  a(^s!  one 
of  which  rests  on  a  compact  Jura  limestone,  apparently  cor- 
responding with  cither  the  coral  rag  or  Portland  stone  of  the 
I^nglisli.  It  is  composed  of  n  mass  of  siindy  clay,  containing 
rcnilorm  iron-ore  in  the  lower,  nnd  pisiform  iron  in  the  upper 
l)urt;  iindutthusHnietimeaplifroid^of  Hint  (silex)  and  juK|>er. 
'  i\\ii  renitorm  ores,  and  the  tlint.t  which  accompany  them,  coit- 
''taio  organic  remains ;  the  toriner  of  Astreai  and  Ammonitts, 

I  the  latter  of  Pecfints  and  spines  ofCtthnis.  The  whole  is  cover- 
ed with  the  solid  beds  of  conglomerate,  more  ancient  than  the 

I'^molasse,  or  by  the  molassc  itself.  This  iron-ore  formation  may 

J  be  considered  as  one  of  the  last  of  tlie  Jura  limestone  (oolitic 
group),  audit,  without  doubt,  cto»eiy  approaches  the  chalk; 
perhaps  it  may  be  like  tlic  green  sand,  intermediate  between 

I'the  Jura  limestone  and  the  chalk  f." 

In  further  support  of  this  conclusion.  Professor  Walchner 

alleles  the  remarks  of  MM.  Mcrian  and  Escher,  on  parts  of 
ic  Jura,  both  of  whom  describe  a  clay  with  piriform  or  rcni- 
l^-fiirm  iron-ore,  intermediate  between  Die  upper  beds  of  ihc 
"Jura  limestone  nnd  the  motiissc  tone  of  the  »iipracrelnceuiM 
[Tocks  of  Swii^ierland);  but  being  sometimes  wanitnj;,  so  that 
be  molaiise  rests  directly  on  ihe  Jura  limestone.  M.  Merian 
[states  that,  near  Aarau,  the  farrilerous  bed  sotoetimcs  con- 

Tlunid,  Notice  nir  tc  Terrain  Juriuiiiquc  dn  D^mmiml  dc  Is  Hauta 
Saonv:  Kkm.  At  In  Sue.  UHitt.  Nat.  <lr  Stnuboiirn,  tarn.  i.  IS30. 

t  Witlchoct,  Siir  Ira  MiiiJnut  ilv  Vat  pisituniK;  r!  rrnifunnc  Av  Candem 
ca  BiiigAu;  mta.  d«  la  Sou.  d'Uut.  Nut.  A*  Strubuur;;,  t«m.  1. 
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Uins  lu-gu  angular  TrngmeiiU  of  the  limestone  on  which  it  reMs 
as  also  noduivs  of  flint  and  ja&per;  ansulsr  fragnicotB  ol'tbv 
former  coiiuiiiilng  orfranic  reiuain<>,  which  nrc  the  snmc  as 
thooe  delecletl  in  the  iron-ore  iisclf.  The  siimc  author  cfb- 
Krves,  that  "  the  j)i.vil'orin  ure  of  Aurnii  ix  iinmvtllatcl}'  covered 
hy  &  sand&tonc  and  hhuminous  NiliiAi,  piuging  into  lignite, 
which  sometimes  clearly  extiibiUt  a  woody  texture."  The 
•chifl,  nnd  it;*  accompanying  clays,  contain  an  abundance  of 
fb»i)si  among  which  I'lanorbes  and  other  fresh-water  shells 
could  be  di.ttinguUheii. 

M.  Brongiiiitrt  notices  among  the  creUceouM  rocks  of  tlic 
Isle  d'Aix  and  the  enihouchtire  of  tlie  Chureiiit^  aniarl,  which 
Itc  refers  to  tlic  VV'ealden  clay,  containing  nodules  of  amber, 
pieces  of  lignite  and  silicitied  wood,  in  which  holes,  formed 
by  some  pcifoniting  animal,  nre  regilaced  by  agates  •.  The 
latter  Cict  agrees  with  the  presence  of  pieces  ofsiliciRed  wood, 
occasionally  of  large  size,  found  on  the  green  sand  of  Lyme 
ItcgiA,  where  the  lioIeK,  formed  by  sonic  pcrforBting  animal, 
are  filled  with  chalcedony  or  agntc; — lK)th  examples  amiear^ 
ing  to  show  that  the  wood  had  drifted,  and  remainea  some 
lime  in  (he  sea. 

According  to  Professor  Pusch  there  is  a  ferriferous  deposit 
in  i'oluiu),  situalod  between  the  Jura  limestone  and  the  crc- 
tuccou5  rocks,  which  may  be  considered  as  the  equivalent  lu 
the  WenUl  day  nnd  iron  s^nd  ( Hastings  Sands)  of  Engliind. 
'Itie  following  is  t'rof.  Punch's  acconnt  of  these  beds,  which 
is  too  valuable  to  bu  uhriilged  :  *'  It  tills  the  vallevs  (in  Poland) 
of  Czarna  l'r:&emsa  as  lar  as  SiewirT,  thut  of  ^IastonicH,  that 
of  the  \\''ariha  from  its  origin  at  Kromolow  towards  Czcnsto- 
chau,  and  of  the  Ltziwarta:  extending  across  Higher  Silesia 
tn  (he  Oder,  and  running  up  this  nver  to  tliv  country  of 
Kihnyk.  It  is  composed  of  horizontal  beds  ollen  altcrniiiing 
and  of  lilde  continuity,  of  a  sii|;hliy  uilcureuui  nnd  schistose 
clay,  eidier  blue  or  vorieguted,  named  ha^iawka ;  of  a  sili- 
ceous, quanzo^e,  and  compact  conglomerate ;  of  a  brown 
ferriferous  band  stone;  of  beds  of  loose  saud,  aitd  of  thin  beds 
of  white  or  variegate«l  marly  limestone.  In  tbc  country  of 
Kromolow,  Poreniba,  and  Sicwirzce,  this  formutioii  cuiktains 
borixonlal  beds  from  «ix  inches  lo  fourteen  feet  in  thickness, 
of  a  coarse  coaly  substuuc«  [iBOurkohl),  often  accompnnled 
with  biluminoos  wood  and  much  pyrites.  This  combustible 
is  litUe  worked,  as  the  deposit  occurs  in  mafbhy  vullrvN  li't 
the  want  of  wood  may  render  it  useftd  in  the  country  between 
Pelicft  and  Czenstochan.  From  Siewirz,  the  carbonaceous 
beds  [ow  (liemselTcs  on  the  north.      Faint  trttces  of  them  are 

•  Tab.  dM  T^Tciiini,  p.  :ilS. 


iband  roiuid  CzenUochaii,  Krz«pice,  and  Klobucho;  while 
-tliv  unctuous  snd  blue  sdiistose  clays  arc  largely  (Icvvloped  in 
tlictc  counlrics,  with,  a$  on  the  top  of  ihv  ouiionaceous  d^ 
podiu,  iiuni«rous  bah  of  iron-ore,  cotisixiiii^  of  ranges  of 
spheroidal  mxlulvx  of  compact  ar^gillnoeous  iroiHore,  contain- 
in};  numerous  AmmcHiiles,  [v^ffitxiaWy  yimmtniihs  bifutcatus,) 
and  bivalves,  o(  tins  frvuaa  Ctirtthim,  Veniis^  Tr/j^oma,  San- 
guinalan'a.  Sic,  fo^siU  nhkh  partly  correspond  with  those  of 
the  Jum  limestone.  Tbi»  ferrilcrous  dcpoMt  abounds  near 
Punki,  ncjir  Krzepice,  between  this  [wiiit  aiul  Wietun,  and 
on  the  nortli  of  t'ppcr  Silestn.  It  furnUht-x  in>n  for  the  foun- 
dries of  l^oncnifHi,  Miiiczow,  Puuki,  Zarki,  and  various  places 
in  Silesia,  producing;  50  per  cent,  of  iron.  A  brown  (crruai- 
nous  sandstone,  agglutiiuiied  by  hydrate  of  iron,  covers  tnc 
blue  schistose  cinytt,  opecially  round  Kozicglow,  Piuikt,aiid 
Pruuska  '." 

'I'he  reudcr  will  at  once  perceive  the  great  resemblance  of 
this  ferriferous  deposit  lo  th«t  above  noticed  in  the  Jura ; 
such  resemblance  being  [leiglilencd  by  the  occurrence  of  or^ 
ganic  remains,  of  which  Ainmoiiiies  constitute  a  portion,  in 
tile  iron-stone  nodules  of  both  situations.  There  would  nppoar 
to  be  little  diflieulty  in  considering  this  dejiostt,  with  M.  Puj^h, 
as  the  e<jiiiviilcnt  of  the  Wealden  rock*  of  England,  showing 
that  where  local  circumstances  did  not  inlericrc,  and  the  de- 
puttii  continued  to  be  cScctcU  beneath  t)ie  sea,  its  zoological 
character  marked  u  certain  connexion  with  the  ooliiic  group; 
tlie  species  ofanimuls  existing  during  the  formation  of  at  least 
a  portion  of  the  latter  rocks  not  being  suddenly  cut  off:  thus 
exhibiting  a  zoological  poisage  of  the  oolitic  into  the  cretaceous 

Soups,  when  local  circumstances  did  not  interfere,  as  they 
vc  done  on  the  south-east  of  England.  It  is  remarkable 
that,  notwithstanding  the  different  character  of  the  organic 
remains,  .-ipparently  entombed  in  beds  of  the  sunie  age,  which 
would  seem  to  point  uut  deposits  in  different  waters,  iron>ore 
should  be  so  common  in  the  Weuldcii  rocks  of  England,  the 
Jura,  and  Poland. 

When  the  upper  beds  of  ilie  oolitic  series  formed  dry  land, 
and  sustained  vegetation  in  southern  England,  it  seems  rea- 
sonable to  conclude  that  many  parts  of  the  land  now  consti- 
tuting Kurope  were  similarly  circumstanced ;  and  therefore 
contctnpiiraneous  de{>osits  of  various  characters  may  have  been 
proiluced  in  different  situations;  some,  liy  the  nature  of  their 
organic  remains,  marking  the  presence  ol  large  lakes,  or  ilie 
embouchures  of  considerable  riveis  : — in  fact,  a  state  of  tbmgs, 
during  which  there  was  a  mixture  of  dry  land,  fresh  watery 
and  icu  in  this  part  of  the  globe.     Some  cause,  with  which  as 

•  PuBch,  Journal  dc  Ufolugic,  t  ii> 
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yet  we  are  Imperfectly  acquainted,  subsequently  produced  a 
great  change  in  the  relative  levels  of  sea  and  land,  and  the 
cretaceous  rocks  (chalk  and  green  sand)  became  deposited  over 
a  very  considerable  area,  one  apparently  extending  over  a 
much  larger  superficies  than  that  in  which  the  last-formed 
rocks  of  the  oolitic  series  were  deposited. 
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Section  VI. 
OOLITIC  GROUP. 

Sra<— Oolite /brffiofioR,  Engl,  authors;    Calcaire  de  Jura,  Cidcairt  Jwra*- 
nqtn,  Fr.  authors;  OolitheabUdung,  Jurakait,  Germ,  sulhon. 

This  group  is,  in  the  southern  parts  of  England,  composed 
of  various  alternations  of  clays,  sandstones,  marls,  and  Itm^ 
stones ;  nianjr  of  the  latter  being  oolitic,  whence  the  name 
oolitic  series.  At  a  very  early  period  in  the  history  of  English 
geoli^y,  Mr.  William  Smith  affixed  names  to  various  portions 
of  this  series,  many  of  which  are  still  employed  by  the  geolo- 
gists of  Europe.  .Several  of  the  divisions  ana  subdivisions  are, 
undoubtedly,  very  arbitrary,  and  perhaps  separate  those  things 
theoretically  which  nature  has  united ;  but  their  convenience 
seems  proved  by  their  very  general  adoption.  In  consequence 
of  three  great  clay  or  marl  deposits  appearing  to  divide  the 
series  in  the  south  of  England  into  three  natural  groups,  Mr. 
Conyheare  has  separateu  it  into  three  systems,  as  follows,  (the 
Furbeck  beds  only,  for  reasons  before  assigned,  being  omit- 
ted) :    1.  Upper  system,  containing,  in  the  descending  order, 

a.  Portland  oolite ;  b.  calcareous  sand  and  concretions ;  c.  an 
argi Ho- calcareous  deposit,  named  Kimnieridge  clay.  2.  Mid- 
dle system,  a.  coral  rag,  and  its  accompanying  oolites  ;  &.  cal- 
careous sand  and  grit;  c.  Oxford  clay.  3.  a.  Calcareous 
strata,  (sometimes  divided  by  clays  or  marls,)  named  corn- 
brash,  forest  marble,  great  or  Bath  oolite,  and  inferior  oohte; 

b.  calcareo-siliceous  sands,  usually  termed  sands  of  the  inferior 
oolite ;  c.  an  arg  11  lo- calcareous  depoi^it  named  lias. 

These  three  principal  divisions,  marked  by  argillaceous  de- 
posits, have  been  traced  to  various  distances,  though  their 
subdivisions  have  not  been  so  readily  identified.  The  extent 
to  which  a  few  fossil  shells  of  each  division  can  be  observed,  is 
also  deserving  of  attention. 

Mr.  Phillips  distinguishes  this  group  in  Yorkshire  into, 
a.  Kimmeridge  clay ;  b.  upper  calcareous  grit ;  c.  coralline 
oolite;  d.  lower  calcareous  grit ;  e,  Oxford  clay;/'.  Kelloway 
rock  (a  name  given  to  stony  portions  of  the  Oxford  clay,  near 
Kelloway  Bridge  in  Wiltshire);  g.  cornbrash  limestone; 
h,  upper  sandstone,  shale,  and  coal ;  i.  impure  limestone  (Bath 
oolite);  k.  lower  sandstone,  shale,  and  coal;  I.  ferruginous 
beds  (inferior  oolite) ;  m.  upper  lias  shale;  n.marlstoneseries; 
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and  a.  lower  lias  sbale.  It  will  be  ob&erved  ihal  these  divisions 
do  not  very  materially  difler  Ironi  those  ol'  tlie  xotithcm  partt 
of  England,  except  in  the  presence  of  certain  shHic¥  and  sand- 
stones conlainin;;  coal,  above  and  bcncadi  a  bed  ciiiiiiidcrcd 
eciuivnlcnt  to  the  Batti  ootilc.  TIk-sl-  carbonaceou.i  hviU  are 
Stated  to  have  n  collective  ihickm^s  of  TOO  feet,  die  supposed 
represenlniive  of  tlie  Kutli  oolite  betiiv  nbstractcd. 

We  are  indebted  to  Mr.  Loii^luie  lor  a  detnilcd  and  hij^bly 
Taluable  account  of  tlie  oolitic  district  of  Bath,  n  ilistrict  which, 
tndependenllv  of  other  considerations,  must  always  be  inter- 
esting to  British  geologists  fiom  having  been  die  vcetie  of 
Mr.  William  Sniiili's  early  labours,  and  as  havinfr  ionj^  con- 
stituted the  type  to  whicli  gcolo^fists  directed  their  attention, 
when  clescribinH  the  oolitic  series  of  Western  Europe.  M  r 
Lonsdale  divides  the  group  into :  a,  Kimmeridge  Clay  (thick< 
nea  unknown);  b.  Coral  liagi  subdivided  into  Upper  Calca- 
reous Grit,  Coral  Itag,  and  Lower  CalcareouxCinl  (in  nil  ISO 
to  1 30  feet) ;  c,  Oxford  ClaVt  based  on  the  calcuFcoii«  xnndstone 
namcti  Kclloway  Kock  (ttiickne'is  unknown);  i/,  Cornlira»h 
(a  thin  bed);  e.  Forest  Marble  (lOO  l'ect);_/;  llrndlord  C!nv, 
which  the  author  rcmnrkx  xliould  be  united  with  the  Forest 
Marble  (*0  to  60  )«rt);  g,  (iieal  Oolite  (40  to  J2.5  feet);  A, 
Fuller's  Earth  (about  140  li^t] ;  t,  Inferior  Oolite  (130  teet); 
*,  Marlstone;  /,  Liiw  (230  to  290  feet)*. 

By  a  rigorous  examination  of  the  beds,  from  the  marlstone 
to  the  cornbraAli  inclusive,  in  Glmicestershirc,  the  same  author 
was  enabled  to  point  out  several  ini|mriant  modi6caiioi)5of  ilic 
oolitic  rocks  of  the  Bath  district,  cwn  vritliiii  that  distance.  It 
is  remarked  that  in  the  South  uf  Gloucestershire  the  inferior 
oolite  "conslxtt  of  nearly  ei)un]  divisions  of  sofl  oolite  and 
slighdy  calcareous  sajiil ;  but  in  the  northern  part  of  the  county^ 
the  latter,  tor  the  greater  part,  is  replaced  by  a  yellow  sandy 
limestone.  The  iVeeitone  beds,  which  arc  not  to  be  litholosi- 
cally  diiitinguishcd  from  those  uf  the  Great  Oolite,  gradually 
increase  in  number  and  thickness,  from  the  neighbourhood  of 
Bath  to  the  Cotieswolds  cast  of  Cheltcnhnnt,  w  hero  diey  con- 
stitute tlie  whole  of  the  escarpment.  This  vertical  importance 
is  relailMd  tlirDuuh  the  nortli  of  tlte  country  examined ;  but  to 
the  eastward  of  the  valley,  ranging  from  Stow-on- the- Wold  to 
Barnngton,  near  Burfonl,  a  change  takes  place,  bodi  in  the 
structure  and  thickness  of  the  formation.  The  freestone  beds 
are  there  n-placcd  by  strata  of  nodular  coarse  oolite,  contain- 
ing iHinierous  specimens  of  Clypnit  tiuuafia  ;  the  sandy  ikh^ 
lioncnii!kij^Uf>ronly  adiinbed,  and  tlie  thickness  of  tlie  whole 
fonnntioii  is  dlminishetl  from  150  to50  feet-j-."     Otlier  tmpor- 

*  LuniHlok,  Grol.  Traiu.,  Zud  wriEi,  roL  iii 

I  Limtdaltf,  Prortvdiii^  of  ihe  GkiI.  8or.,  Dec.  1832. 


31G 


Oolitic  Group. 


lant  clifliiges  are  rcinni-kcd  in  tlic  Fuller's  Earth,  Great  Oolite, 
and  Coriibnisli,  U'lidirig  to  show  the  rurinbli:  nature  of  the 
politic  subtiivi>ioii»,  vwn  in  nliMrt  distniicvK. 

Ill  liix  nicmciir  on  ihc  BiilIi  ilitiriit,  Mr.  I^nulnle  olso 
jniiiita  out  tJie  ihiiinliij^  od'of  tin-  Bull)  oulitu  ill  tiir  vicinity  of 
Norton,  by  which  the  Bradford  Clay  ami  Fnller's  ICarth  are 
brought  into  contact '.  To  ihiti  ii  iitav  be  adiied  that  the  Balh 
Oolite  is  no  more  sten  to  the  suutliwnrd  in  England ;  a  thick 
bed  of  clay,  jirobsvbly  the  contiiiimtion  of  the  two  days  nbovo 
noticed,  K-|mruting  ihu  Forcxt  Marble  from  liic  Inferior  Oolite 
in  Dorsetshire. 

'i'lie  )Muw.  nuthor,  in  hta  memoir  on  the  GloiiceKlerithire 
oolite^  establishes,  by  a  close  comparison  of  the  lower  ]iart  of 
the  Great  Oolite,  as  it  exists  al  Burfurd,  with  the  Stoncsfieltl 
slate,  so  celebrated  fur  its  or^rimic  contents,  that  the  latter,  in- 
stead of  bctn<;  itubordiiialu  to  the  Forest  Marble,  is  rcferrible 
to  the  lower  j>art  of  the  Oreut  OoHle.  Now  this  is  n  very 
iinjiorliint  correction  ofun  error,  iniLtmuch  an  all  conchuions 
at  which  we  utight  previously  iiave  arrived,  in  our  t^ndeavouni 
to  trace  the  circunisiances  under  which  apnrlicitlar  part  of  the 
deposit  might  have  been  formed,  would  have  been  vitiated,  by 
supposing  the  Sloncsfidd  slate  to  occupy  one  portion  of  the 
scries,  when  it  really  wcurs  in  another. 

Tlic  oolitic  Aeries  of  Norniiindy  presents  a  close  nnalogy 
in  it»  f>cneru[,  and  even  in  some  of  its  minor  divisionK,  with 
thoac  ol  southern  Kiighiiid.  Oimmcnclrig  with  the  vicinity  of 
Havre,  and  extentliiig  our  oliKervationx  to  the  Cotentin,  wc 
find  the  lollu  wing  series:  u.  Kinimeridgecliiy,  in  which  cenain 
sandstones  named  Gtos  sand-tlones  are  subordinate;  A.  limo- 
itonc  and  oolitic  beds,  referrible,  from  their  geological  an<l 
zoolu;;ieal  characters,  to  the  coral  rag :  c.  a  fcrniginous  and 
Uilcureous  sandstone;  il,  Oxford  clay;  e.  a  series  of  beds,  in- 
cluding the  well-known  Caen  stone,  and  rejireseiiling  the  forest 
marhli.- and  greutiK)iite  ;yi  inferior  ouhte;^'.  iio^-f-.  M.  Boblnye 
divides  the  oolitic  series  of  the  north  of  France  ns  follows  f:  a. 
beds  referrible  to  the  coral  rag.  (the  higiie>t  of  the  oolitic  seriex 
in  the  district):  b.  a  sandy  and  ferruginous  oolite;  c.  a  series  of 
beds  representing  the  coriibrash,  forest  marble,  an<j  great  oolite; 
d.  ferruginous  linicslone,  micaceous  marls,  and  sandy  linie- 
slonex,  (Hjnivalcnt  lo  tlic  interior  oolite  and  its  sands;  e.  lias. 


•  I.on'tiliiltf,  Gcol,  Trani.  2ncl  leilet,  toI.  hi.  p.  i3t,  wUcte  (here  i%  «Imi  a 
tiTL'liuiI  ni|irv«(-utinK  tlic  iiiaiiiicr  iti  wliicli  tbi'  ISalli  Odlilc  fiufi  atf. 

t  Dck  [{i:cli«,  t.r«ul.  TrauH,  viil.  i.  ISiiJ;  Uv  Cauintiiit,  l^wuij  tiir  la  Topo- 
grn)>!iiL'  Cl-og.  du  Colvadoit,  \a2ti ;  Iltrauh,  'I'HUtuu  il(-<  Trmtiut  <lu  CnIva- 
<Ii».  Cv-n,  1»32, 
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In  Byrgttnil/,  M.  Elie  ile  Beaumont,  who  has  remarked  on 
tbe  consutnc}'  of  tlie  jtcolc^ica)  tmoa  observable  in  the  cmlitic 
belt  of  [he  ffrest  gcoln^^icnt  basin  which  contains  London  and 
PariK,  hw  lound  beds  wliidi  he  considers  rcf'crriblc  to  tltow  of 
Portland,  iK'iicatli  wliicb  it  n  marly  linici^tonc  with  th«  Gn/pA/ea 
Virgida,  a  reinurk»h!t:  ^\k\\  of  tbu  Kimrnvrid^  clay,  p»iticii- 
larly  in  France.  These  b«l.i  ore  succeeded  by  c<iin|iact  earthy 
or  oolitic  limestones,  beneath  whidi  is  gray  marly  limestone^ 
Mippoticd  equivalent  to  the  Oxford  Clay.  Tliia  is  followed,  in 
the  descend  in;;  order,  by  a  series  of  oolite  and  other  beds,  bc- 
neaili  wliicli  there  ix  »  hntr«lonc  rcmnrkiiblc  for  contninin^;  an 
abundunce  of  Enh-uchi,  nnd  coiuidcrtHl  njiiivalcnt  to  the  inie* 
rior  oolite,  under  which  arc  rocks  corre!i)>onding  uiiii  die 
lias*. 

M.  Thinia  desciibing  the  oolitic  series  of  tbe  department  of 
Uk  llautc  Saonc.  where  it  constitutes  the  north-western  limits 
of  the  Jura,  notices  the  tbllowin^  beds  (the  lias  being  excluded 
from  Uie  lint  according  to  the  views  of  somvuf  tltccuntinvnlnl 
geologiau) : — u.  inferior  ooliU',  compotcd  of  varioux  lime&tonvN, 
ooJilic^  subianiellai',  lamellar,  and  oompaci,  reddinh,  gray,  and 
yellow;  some  of  the  beds  being  studded  with  Kntroehi,  oryAnls 
of  Crinoidea.  One  bed  is  remarkable  for  oolitic  hydrate  of 
iron,  so  abutxlant  as  to  be  worked  for  profitable  purposes  at 
Calmonliers.  Oppenans,  Jusscy,  and  otlicr  places:  b.  s)'clIow 
marl,  considered  ecjuirnlent  to  the  l-'ullcr's  earth  of  the  luiglish 
(two  yard*  thick);  c.  grciil  owlile.  Composed  of  oolitic  beds, 
COiiiainiitg  among  other  shelU  Oflrfa  ncmniruila  nnd  Avicuia 
etktHala  ,■  d,  limestoues  with  much  red  oxide  of  iron,  sctitsioxe, 
Buboolitic,  or  com^Mict,  considered  ecjuivalent  to  Ibrest  marble ; 
e.  nmrly  limestone,  gray  or  yellowish,  full  of  oolitic  grains, 
suppJM-d  equivalent  to  tbe  cornbiash  of  England  \j'.  schistose 
bliK'kish  gmy  marls  with  marly  limestone,  resting  cm  gray 
schistose  Miarl*  eotilnining  ooHlc  grains  of  hydroxide  oj'  iron* 
worked  lor  mofilnUle  puqxiKrK  in  lliv  diatri<-t«  nf  Orrain  nnd 
Sagtienay.     Tlie  whole  of  this  siibdivision,y,  is  based  on  dark 

Say  and  schistose  argillaceous  limestone,  and  contains  many 
s»ils,  particularly  in  tbe  ferrugmous  oolite,  among  which  is 
Grypiuea  dilatala,  a  very  characteristic  shell  of  the  Oxford 
day,  lu  which,  and  to  flic  Kclln  way  rock,  the  whole  is  ret~erre<l: 
g.  awries  ol'clay  and  iiniv»tone  heiU,  the  latter  moulv  oolitic: 
the  upper  pan  containing  Comis,  and  the  lower  portion  num- 
bers of  Seriita-ir,  tbe  whole  coiisiilered  equivalent  to  the  coral 
rag:  A.  gray  marls  and  marly  limestone,  hiued  on  compact 
gray  Umcstone,  tlic  latter  containing  abuiHlaiil  remains  of 

■  Elie  de  BeaumMit,  Nototur  I'liMbniiitiqiii  tcgnedtnsla  tonitimtion 
d*  la  Crinlur*  JnrMmniM  ani  conprcnd  LondrM  et  Ptcu;— Ana.  d«t  SeL 
NM.  1B39. 
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Astarie,  while  tlic  other  parts  pi-esent  the  Grvpheea  Firgula  ; 
these  marls  arc  oonsei^ucntly  rctcrrcd  to  the  Kimmcridge  clajr ; 
/.  various  limestone  iitnh,  principally  of  a  grny  colour,  some- 
limes  whitish  and  yellowish,  ni' others  of  ;>  deeper  tint,  coiisi- 
liereil  t^iiiiivAleiit  to  llie  I'orlliiiid  Mone'. 

M.  Thurman  divides  the  oolitic  series  of  the  central  pait  of 
the  Jura,  named  the  Porreotvy  (the  ancient  Eveche  de  Oasle, 
and  the  present  Bernese  Jura)  into  groups  siniilar  to  those 
which  have  beca  formed  in  Normandy  and  southern  Eneland. 
a.  fine  oolites  and  vnrious  compact  limestones  (considered 
cfjtiivolciit  to  I'orllnnd  sUmc),  G5  fcct;  A.  yullow ish  marls  nnd 
niiirly  limestonrK  with  Oryphita  Viri^ula  (Kiminerid^ecluy),  50 
feet;  f^.  compact  limentoiie,  with  AitarU  minima  (Phil.),  100 
feet ;  rf.  compact  or  cretaceous  white  limeiittine  with  .\V/«i(r«, 
65  feet :  f.  oMilic  and  pisolitic  limestone,  65  feet ;  /,  compact 
gray  polypiferous  limestone,  IS  feet  (f,  d,  e,  andyj  arc  regarded 
as  equivalent  to  coral  rag);  g.  marly  and  Kindy  limestones, 
with  the  concretions  tinmed  chailUs  (cnIcHri:oiis  grit),  75  feet; 
k.  blue  maris,  xmoke  gray  eompiicl  hmestonrs  'ind  fWrniginuus 
oiilile  (Oxford  clay],  50  feet;  i.  oolitic  lumuchella  limestone, 
20  lieet ;  k.  reddisih  sandy  hmestones  and  niarU,  30  feet ;  /.  fine- 
grained oolite  (considered  equivalent  to  the  great  oolite),  18 
Ject ;  m.  marls  and  suhoolitic  limestone,  with  Ustrea  aatminata 
(Fuller's earth),  13  feet;  n.subcompact oolite,  120li.'ct ;  o.  fer- 
ruginous oolite,  SO  feet  (n,  and  o,  considered  as  rquivnicni  to 
the  inferior  oolite) ;  p.  reddish  green  nnd  micuceous  linnd^loiics 
and  marls  (marly  Mtiid^tone],  18  led.  'I'lic  whole  biiKt)  on 
lifts.  M.  Tluinnnn  obienes  that  the  thickness  of  the  rocks 
here  cmimeraied  i.s  often  more  consideruhle,  and  points  out  tli« 
Mont  Terrible  as  exhibiting  an  excellent  sectioji  of  nearly  the 
whole  seriesf. 

M.  Dufrciioy,  in  his  remarks  on  the  rocks  of  this  age  which 
occur  in  the  south-western  parts  of  France,  divides  the  oolitic 
group  into  three  diitinel  systems;  admitting,  however,  at  the 
same  lime,  that  these  divisions  are  not  well  pronounced,  the 
beds  which  apparently  correspond  with  the  Oxtbrd  and  Kim> 
meridge  clays  heing  replaced  by  marly  limestone.  He  further 
observes,  that  "the  numerous  subdivisions  noticed  by  the 
English  geologists  arc  but  very  imperfectly  seen  in  the  secon- 
dary basm  under  considcmtion ;  some,  lie  vert  I  id  ess,  being 
sufhcienily  conslmil."  The  lower  portion  rests  on  lin^t,  and  is 
composed  of  micaceous  marU,  with  Giyph/ta  Cymliium,  Jie- 
Umaites,  and  other  shells,  which,  as  he  observes,  may  he  re> 
ferred  to  the  sands  of  the  iuferlor  oolite.     There  are  beds  of 

•  Tliirria,  Notice  lut  Ic  Terrain  Juruxiqiiri  dii  D<V|>iirt«nicnl  Ac  la  llHtite- 
Saonr;  M<-m.  Ait  laSnc.  it'Hitit.  Nnc.  ilc  Slroilimtrs,  IH:t(l. 
f  Thurman,  Enni  aur  1c«  Souli^vtmcns  Juriijsi(|U<t*  in  rortcntry,  1632. 
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Kmeitone  with  oolitic  iron,  nnci  ooliiexi  considered  nitiivalent 
U>  ilm  Kiith  oulitcH,  tliv  liiticr  only  well  developed  »( iVIniiriiK:, 
Aveyron.  'Hiis  lower  divi.iion  is  reprwented  as  of  cnI1>idc^- 
able  ihickiie^s.  Above  lliis  there  is  a  system  of  marly  liiue- 
slonc  beds,  in  some  plnccs  as^iociatcd  with  considerable  masses 
of  polypifcrs  and  ililck  beds  of  irrcguliir  and  earthv  oolite 
( Mnrtlion,  forc»t  of  In  Braconni%  and  odivr  places).  M.  Du- 
fmioy  inferv,  from  llic  grviit  idiititdiincv  of  ilie  vurulti,  tliv  pre- 
WDce  of  th«  oolite  nnd  iiumy  fulfils,  that  tlibe  bcdk  arc  v(jui- 
valenl  to  the  coral  raj;  and  Oxford  oolite.  Upon  Uii.s  system, 
rests  soother,  composed  of  marls  and  marly  limestone,  abound- 
ing in  tlie  Grifpbaa  I'irguln,  supporting  an  oolite  (from  (Ite 
environs  of  Ansoulcmc  to  the  oct-iin),  in  wlu'rli  this  grypbite 
is  nl»o  found.  I'hcsc  rocks  arc  referred  to  tbu  Kimmcridse 
clay  iuhI  I'ortliind  oolite  rcKitcctivcly,  and  an:  suited  to  be 
sunnoiiiitcd  by  roclts  of  the  cretaeeouH  group*. 

It  would  thus  appear,  that  throughout  a  considerable  por- 
tion of  France  and  ICnQland,  and  in  theJura.  the caoses which 
have  produced  the  deposit  of  the  oolitic  group  have  not  varied 
instorudly.  Before,  however,  we  attempt  any  remarks  on  this 
apparent  uniformity  of  mincrnlogical  structure  over  a  consi- 
derable area,  it  will  be  ncccMary  to  prcvciit  a  sketch  of  this 
depoxil  in  Scotland,  Ciermany,  nml  ^wtnlen. 

Our  knowledf;>^  of  the  oolitic  ^ruup  of  Sctttland  Li  more  piii^ 
ticularly  i\ut:  to  Mr.  MurchlM>n.  The  cou!  de))usit  of  Brora, 
in  Sutherla»d>bire,  has  been  shown  to  correspond  nhh  the 
carbonaceous  series  of  Yorkshire,  described  by  Mr.  PhiIIi|» 
OS  occurring  between  the  inferior  oolite  and  cornbrash,  and 
including  in  its  ccntml  psri  s  rock  considered  cqtiivutctit  (o  the 
Bath  or  grtnl  oolite.  In  the  vicinity  of  Brora  dicrc  would 
ofipear  to  be  various  sand^tonos  nml  ilink-s,  contuiniiig  con) 
and  Tegetable  impressions.  Tlit:  freestone  of  Bmambury  and 
HAre  hills  ixdescrilwd  as  coveriil  by  a  nibbly  limestone,  "an  og- 
gny^te  of  shells,  leaves,  stems  of  plants,  lignite,  &c."  Mr.  Mur^ 
chison  considers  the  organic  remains  of  this  bed,  and  the  casts 
in  the  freestone,  as  referriblc  to  such  as  occur  in  the  lower 
part  of  the  coral  rag.  At  Dtinrobln  CaKtle  calcareous  sond- 
atnWi  arc  siiccrcileid  by  l)ed!(  of  "pebbly  culcilrrous  grit," 
WMICd  bv  shale  and  limestone  with  fossils.  Other  varieties 
of  this  oolitic  deposit  occur  on  this  coast,  jihich  consists,  in 
the  descending  order,  of  rubbly  limestone,  white  sandstone  and 
shale,  shelly  limestone,  sandstone,  shale,  and  limestone,  with 
plants  and  coal,  considered  the  same  with  the  Vorlultirc  cai^ 
bonacentis  deposit. 

This  oolitic  deposit  U  not  conl)i>ed  to  the  main  land  of  Scol- 

*  Du&uDoy,  Annnle*  it»  KUaci,  tool.  v.  193B. 
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,l«od,  but  Is  f»uii(I  in  t1>e  Hebrides.     A'ccortlfng  (o  Mr.  Hi^r- 

_c)ii«^i,  it  occuTH  iit  Beat  nenr  Portree,  Sk)',  the  liiglicr  pnn 

jircoeniin;;  a  caknrcou^  ngf^lonierale  of  fo:>hil»,   reMiinbliiig 

■  nuuiy  jionions  of  the  Englisii  comltrnsb  and  fomt  nmrbtc:  it 

,is  ideutical  with  the  kIivIIv  limt-sioiicof  StilhurLiiidi  nboveno- 

'iiced.     At  I  lolm  ttic  snnd^ionv  rises  lo  n  coiisiiicrHblc  height 

.from  biriiciiti)  tlic  htticKtoiii--      ImjircNsioiis  uf  plants  ure  fotind 

in  the  Hnidiitonc  on  thu  i)oi'ih-en.-iiof  Holm.    Near  I'obermor)' 

ill  Mull,  sandsiune,  considered  as  equivnient  to  that  of  the  I'n* 

,/erior  oolite,  rests  on  lias,  containing  the  Crifphira  incurva. 

It  also  appears  that  rocks  uF  the  oolitic  Ncrivs,  including  liai, 

occur  in  olhcr  parts  of  Mull,  llie  opposite  cnustdf  Ross-shire, 

and  in  the  islands  of  Ilnsiiy  luid  Piibbln,  oflui  cvt  luid  covered 

ty  trap  rocks*.  i^, 

M.  von  Decken  observes,  that  the  oolitic  group  of  norl^era 
Ocrniaiiy,  which  occurs  extensively  from  BramM:be  on  ll>e 
H«aM^  to  Minden  on  the  W'eser,  and  thence  to  the  country 
tiKM'  I  lildcsheim  and  Eimbcck,  as  also  northwards  of  the  Hartz 
between  Wolfenbiitlel  and  Hclmstiidi,  nppronches  in  its  cha- 
racters to  the  sume  scries  of  Vniksliirc  and  >-umc  ports  of  Scot- 
Iml.  Marls  and  sandstones  predominate,  and  the  oolitic  limc- 
0Um&t  are  confnied  to  subordinate  beds.  Beds  of  coid  accom- 
pany the  sandstone,  and  are  worked  for  economical  purposely 
more  particularly  at  Oliernkirchen  (Biickeburg).  , 

The  connexion  of  the  upper  jiart  of  this  group  with  ihes^ 
perincumbent  cretaceous  series  is  not  cbarlv  seen,  and  fixiil 
points  are  wanting  lo  compare  it  widi  the  English  divinious. 
The  inferior  division,  the  lias,  ison  the  conlrnry  well  developed. 
The  black  bitiiminouw  marls  contiim  layers  of  bituminous 
limestone,  and  the  marl  itself  is  in  some  places  (K«seii,  Osn«- 
bur^;  Osteriappeln]  y^ed  for  &late  ]ienciU.  A  thicJc  Miitiixtonc 
bed,  of  a  dark  bi-own  colour,  and  traversed  by  stripes  of  brown 
iron  ore,  rests  upon  the  lias  in  the  countries  on  the  Wescr.  Ii 
contains  beds  of  dark  grtiy  slate  cliiy,  in  which  arc  nodules  of 
oolitic  brown  iroiiKlnne,  (ind  may  be  considered  as  the  lowest 
member  of  the  inferior  oolite.  Above  tliis  there  is  an  oolitic 
■limestone  (in  the  Weser  chain,  eastwards  of  Hildersheim,  Ith, 
and  Lauensieinlierge;^  which  is  at  first  sandy,  and  tlicn  eniituius 
veins  of  chalcedony  and  chert.  'Diere  are  also  beds  of  ihirk 
slate  clay,  marl,  and  vcllow  brown  sandstone,  which  sometimes 
resemble  grauwackc  and  the  quartz  ruck  associated  with  it. 
TTic  latter  predominates  from  Liibbcckc  to  Branischc,  M. 
i^on  Decken  remark*,  ihut  it  is  by  no  menus  decided  to  which 
part  of  the  English  series  diis  mass  of  rock,  700  feet  tliick. 
«hou!d  be  relerred,  and  that  probably  tlia  various  opintuiis  on 

*  Miiichiuin,  C«o1.  Tn»i.  2iid  MTie*i  vd,  ii. 
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UiU  head  cnn  only  be  scttlnl  by  an  accurate  exnmiiiation  of 
the  fossili  riiiiiiiriitil  in  it.  If,  howct-pr,  it  be  nfsiimc<l  thai 
th<.'  '•nndiioiie  and  ciial  urOb<^nikirch('n  mid  Biitiliiorst,  cor- 
rc<>|ton<I  villi  the  ooliiic  ctioi  of  Yuiksliii«,  this  inauol  ruck 
would  answer  to  thnl  part  of  the  Eiigliah  »crie«  ci>n)prised 
between  the  inferior  ooliie  and  the  upper  part  of  ttic  j^reat 
ooJiie. 

Above  this  limestone  foriDiiiion  tlierc  rcsfi,  at  Biihihorst  and 
the  Biickeber^  a  man  of  bhiek  marl  400  leet  thick ;  then  »ind< 
fttone,  200  feet  tliick,  conininin];  beds  of  coid,  surmotiiiied  by 
black  fiUly  mnri,  covered  by  kiukI  and  luose  fjravel.  On  ibe 
I)ci»ter  and  Osieiwald,  the  Mrhistose  mad  nbove  noticed  i.t 
wuntiii}*,  und  (he  sandstone  rests  ini mediately  on  the  oolitic 
limestone.  The  series  of  l>eds  between  these  last  rocks  of  the 
ooUiic^riiiip:indlhcliii»>eeni  nowhere  inlerrnptcd  in  northern 
(iermuny.  Purviiiii;^  the  coinpamon  with  the  oolite  coid  of 
Yorkiiliire,  the  lehi-ttuse  mini  iiliove  noticed  (itic  higheu mem- 
ber of  the  oolitic  group  of  the  We^er  cliiiin,)  shoulil  t>e  con. 
ndercd  ec|mvnleiil  to  the  Oxford  CIny*. 

The  oolitic  M,'ries  of  southern  Germany  form*  the  immedtato 
conliciuiiliim  of  the  8wi«  Jur.t  townrds  the  N.K.,  cul  through 
by  the  Uliine  lit  .SehafTlinusL'".  Thfsc  rocks  extcml  lo  Sieg- 
marinffen  on  the  Duniibe,  front  whence  ihey  follow  the  left 
Side  of  the  vidlev  of  that  river.  'Diev  coiulitiile  the  plnteiiti 
known  by  tlie  n:ime  of  the  Swnliian  Alpv.  The  oolitic  gTou|> 
extends  northwaidx  from  Kutisboii  to  the  Mniiie,  to  Unnz, 
Lichtenfels,  StnlTeUteln,  and  In  detached  poriions  to  Cobur^^. 
On  the  ciist  of  this  range  the  older  strain  rise  on  the  slojies  of  the 
lltihmcrwaldaiid  Fichtclj^cbirge.  SofliediRiculty  hnsatlendei 
the  com|ianBon  of  these  rocks  with  the  English  nnd  French 
divtstoiisof  the  oolitic  group.  The  lins  ts  so  completely  de- 
veloped, mihI  so  similar  to  that  in  England,  that  lis  identity  hat 
lung  been  placed  beyond  nil  doubt.  SevernI  dirUii>ii«  may  be 
obsierved  in  it,  characterizetl  by  their  organic  remain*.  The 
tower  portion  contains  nninerouailiedi of  liuiestonc,  and  among 
other  organic  reniains  the  OrifpA-ra  incuirn.  Sow,  Above  th'w 
reposes  aluminous  marl,  and  dark  smoky  marl,  remarkable 
fur  the  prodigious  number  of  BeUmniUt  discovered  in  it.  its 
alio  lor  contnining  the  Oryphictt  Ci/iabium,  Lam.  'llwMaru 
Minnounlcd  by  black  shales,  wiili  Putiiiwtiie,  Fiskcs,  aiid  San* 

*  M.  Ilotrmnn  (L'clwrBclil  Art  orog.  uimI  ([tf  n.  Vethallniia  mnn  N.W. 
DculKtiUuili)  tompom  lliii  Rinrl  lo  tlia  ^Vl■■lll  ('liy,  t)iu  uaiUtanm  witli 
cualoflliaUtiitliebcivtuthe  Hutinp Sa^d*,  anil  Imniiiain tho onlitir  gTMp 
widi  ih«  mad  b«nMlTi.  11ip  Kahlmbp^  ntMT  Kiclr.c  (on  \\\r  N.W.  Hank  at 
the  lluU,)  affbrdi.  hnwcver,  •iitKcKSt  pnwf  iif  ibr  ajteaftltnf  Imlv  Mflny 
6aiil«carmputid«tlh  thmc  of  ilic  coral  nm,  whilesotneaTerelceribletodie 
iCitnaiFriit^  day  ami  t'orllaml  tX'tae.  Vihi  D.i-lici'.  (itraiiin  TraiBl.  of 
Aluniial. 
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rians.  The  sanil.ttone  villi  cln  v  iroii-Mnne  nt  Aitl«n  nm)  \Vm> 
MraUingen,  bas  been  ^om  el  hues  coii.iidered  lu  forming  pnrtof 
the  ba^;  it  bns,  bowcver,  beeu  hbown  bv  Count  Miin»icr  to 
repre§enl  ihc  inferior  oolite  of  Eiiglaiicl*.  Tlie  mass  of  the 
compact  ligbt-coloiired  Jura  limestone  succeeds,  but  from  the 
want  of  marked  differences  in  the  compnetncss  of  the  strata, 
^Il.^^p  csciirpmfnls  do  not  occur.  Ciilcarcous  Mindstone,  wilh 
n  bwl  of  blue  clay,  re^ts  on  lli«  ft-rruginous  cwblc  of  Wmssc- 
rulfingcn.  'I'liiii  niuy  comprint:  llie  I'uck^t  of  llic  Kiigiisli  Ncriui 
up  to  the  Kelloway  ruck,  icprvsenced  by  u  rrpetiuun  of  ferru- 
ginous oolite  in  the  succeeding  clay,  equivalent  to  the  Oxford 
Clay,  and  containing  the  Gry^^aa  dilalata.  Upon  this  rests 
white  marl  and  wliitc  compact  limestones,  the  reprc»enlativo 
of  the  coral  rngof  En^jlimd,  more  developed,  but  contuininf; 
numerous  clinriictcrislic  fossils.  A  large  portion  of  country  is 
formed  of  thoc  bed*,  and  there  is  no  clay  stniiiim  above  ttieni, 
which  might  be  contidered  nnnlogous  to  the  Kimnieridgcclny. 
The  liltiO};raphie  elates  of  Biivarin  lake  their  place  above  ihem, 
and  couiaiii  such  an  extraordinary  niixtui'e  of  organic  remains 
that  they  may  be  considered  a!>  local,  not  constiluling  an  ex- 
tended bed  which  can  be  identified  in  distant  places.  These 
lithographic  slates  of  Pappenheim,  Soleuhofcn,  and  Monhcim 
near  Kichxiirdt,  iorm  the  upper  part  of  the  oolitic  group  of 
Southern  Germany;  tlierefore  llirir  po^iition  in  tliv  »cric-!(  U 
doubtful.  All,  however,  niiitiy  fo«.^ils  of  the  white  limestone 
betieaili  occur  in  them  itUo,  they  may  be  considered  as  not  far 
removed  fi'oni  ilf. 

In  the  whole  range  from  the  Danube  to  Coburg  there  are 
thick  and  extensive  masses  of  dolomite,  which  take  the  place 
of  a  part  of  the  white  limestone  (coral  mg).  Thc^c  mawes  arc 
for  the  most  part  non-fo.ssiltferous,  and  it  is  only  in  a  few  places 
that  orgimic  remains  can  be  tietected.  They  are  immediately 
covered  by  thti  lithographic  klaie;)^. 

Von  Buch  was  the  fiisit  to  point  out  that  the  coral  rag  con- 
stituted the  elevated  plateau  between  the  Maine  nn<l  Suitzer- 
land,  and  that  it  was  found  in  the  mountains  of  Streitberg,  at 
Doiixdorf  in  Swabia,  at  Italbshausen  near  Bahlitigcri,  and  at 
Mont  H.iuden  near  .ScliafThauscn.  He  observes,  ihnt  nt  the 
latter  pliu;<!  there  arc  several  beih  ol  polypilcrs,  in  which  Cne^ 
midium  latnellosuTn,  Cn,  tirjalitm,  and  Cn.  rimuloxum,  are  the 
must  characteristic  Ibsxil.t.     Beneath  these  are  beds  full  of 

t*  Muij*t«r,  XJhvt  don  Onlithinchcn  TiionciiiMiiitdti  in  Sud-Druuchlind. 
t  ItuaadtniiMid  lliut  M.  vnn  IttidiiBprcnaringadcliLilrdMccountof  dw 
Dolitie  wriM  of  Southern  GcnniLuy,  wliioli  will  iiu  doubt  affotd  iii  a  nMU  of 
valuable  luformoiioii  luid  publa  of  couiporuoa  widt  llic  EiiglUli  [wriioa  of 
iho  umr  ■•rtoi. 
;  Gtminn  Tranil.  of  Mnniial. 
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Aminonites,  such  as  j4.  placatilfs,  A.  tripUeafta,  largo  snd  very 
abundant,  A.  perarmalus,  A.  6iplex,  A.^exuoats,  A.  bifitreatm, 
am]  A.  canaliculattis.  "VheiV  coral-rufi  bcils  rc$l  ou  clays  and 
marlt,  cntitniititig  the  gri/jifiita  liiiatata  and  AtnmOHites  tub- 
tm-if*.  'Viw  Lislof  Orsjiinic  Rcmniti*  wilUlmw  iti;ii  jiolj-pifers 
are  nhundiint  cm  this  ruck  nt  StrcJlbcr^,  Miig|;eii(lorf,  &c. 

M.  Merian  lia>  afTurdeil  uk  wry  vnluulite  details  respecting 
the  structure  of  the  Jura  near  Hide,  and  of  its  continuation 
into  Germany  in  die  same  vicinity ;  whence  it  appears  that  the 
inferior  oolite  [Kisen  Rogt-nsteiti)  and  the  lias  (G»;y/jA//fit  K/i/l) 
cofirtittitc  clearly  mnrkcd  rocks  ol"  the  series-  The  lird*  whicli 
rest  on  the  Fhrn  Roaenslrin  arc  divided  into  older  «nd  newer 
Jura  limestone  ( Altem-  Hogrnslrin  and  Jiinfitrer  Jurakalk),  the 
former  being  considered  in  a  grirai  mviuur«  equivalent  to  the 
Great  or  Bath  oolite,  and  separulcd  from  th«  ktier  by  beds  of 

clayt-  ' 

bo  lar,  if  we  except  the  dolomite  in  Germany,  we  hnvtf 
found  no  grcnt  change  in  the  oolitic  group,  taken  as  a  ttia''%: 
there  IK  nothing  which  shows  that  in  the  pnrticuliir  jiiirt*  of 
Kufdne  above  noticed  any  forces  were  called  violftilly  into  ac- 
tion during  its  de|X)»it.  On  tlic  contrary,  a  greater  or  less 
decree  of  repose  seems  character! kIic  of  it,  as  al-to  the  presence 
of  a  large  proportion  of  calcareotti  matter.  The  lowest  por- 
tion, or  the  lias,  preserves  certain  general  characters  over  a 
considerable  area ;  and  why  some  genlogiiis  have  separated  it 
from  the  oolitic  series  is  not  easily  understood ;  for  if  ,in  appa- 
rent passage  into  the  rocks  beneath  in  some  situntiont  be  the 
reason,  such  a  reason  would  hold  et[unHr  good  lor  not  sepa- 
rating it  from  thow  above,  into  which  ii  ulso  |xiK«es :  if  it*  zoo- 
logical character  he  brought  forward,  there  can  be  little  doubt 
that  Uiroughoui  Western  Kurope  this  would  place  it  in  the 
group  under  consideration. 

The  lias  of  NV'cstern  Europe  may  be  considered,  taken  in 
the  mass,  as  an  argillaceous  and  calcareous  deposit,  in  which 
sometimes  one  substance  predominates,  sometimes  the  other; 
sometimes  presenting  n  great  nbimdancc  of  niarN  or  clays,  at 
others  of  limeitonc» :  the  latter  are  however  generally  most 
common  in  the  lower  portions  of  the  rock.  In  tlie  Vonge*  di- 
strict the  lower  part  of  the  lias  is  formed  of  a  sandstone,  de- 
scribed by  M.  Etic  dc  Beaumont  as  yellow  and  nuartito^e,  con- 
taining mica,  a  few  flattened  argillaceous  nodules,  and  small 

*  Tod  BiicJi,  Rteucil  d*  Planch«*  ie  PiUificaliuaa  Rtniuqucblti^  Berlin, 
IS3I. 

f  MctUn,  Otof^odiichcr  Dtmlocbnin  dnrth  dm  J(m-Gtfatr|[«  von  Bu«l 
Ut  KealMihcTi  hry  Aanraajccn;  Drnkwlirincn  An  iXifimwmeii  Schvri- 
MrMcheiiUcwUadiBdruTdiegCMaiflilPii  Niituririuiiiuchaflea.  Zurich,  1829. 
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white  or  black  qusrU  pebbles*.  The  presence  more  piarticu- 
lurly  ol'  tlie  pebbles  »cr-ms  tn  jKiini  to  «  Imrisport  hy  vater. 
This  sundslone  e!Ctrti<ls  itilu  tliu  iii;i('hhu tiring  [uirU  of  GvT- 
manv,  mid  is  one  of  those  u>  which  iLe  nanii:  of  Quat/eisaiid- 
jff'jN  has  been  iipplieil.  Beneath  the  oulitic  group  wliidi  conies 
into  conuci  with  ihe  granitic  rocks  of  central  France,  M.  de 
Bontiarti  hii*  de>CTibecl  im  arenaceous  rock,  w  hich  he  has  nunied 
Ariose,  unti  which  may  represent  the  {iren:iceous  beds  consli- 
liiting  tiie  lowest  part  of  the  snnie  rucks  in  [he  district  of  the 
V'osgcs.  M.  Duftiinoy  describes  an  arenoeeous  deposit  cor- 
responding in  gvolo^ieul  position  and  externul  clmmi'ters  with 
the  arkosc  of  M.  de  Donnsrd  in  iJie  souih-urestcni  part  of 
Fnnice.  He  aUo  states,  that  from  Chfitre,  wliere  Uie  coal- 
nieiintirea  t.>rn)inate,  to  hevotitl  Brives,  the  separation  of  the 
oolitic  series  and  the  granitic  rocks  is  marked  by  the  presence 
of  tliis  sandstone,  composed  of  qiinri/.  grinns  and  fcUpatliic 
poriions,  cemented  l)y  mntter  gcneriilly  niiirly,  but  sometimes 
siliceous;  (tie  »ilicii  in  itie  latter  case  hecoiiiing  sometimes  so 
abundant  at  lu  obliterate  its  character  of  asand«ione,  so  that  it 

fiussex  into  a  jasper.  This  sandstone  seems  to  pass  into  the  lias 
imestoiie,  presenting  an  arenaceous  limestone  between  llic  two. 
M.  Dufr^noy  cunsiclcrs  it  as  the  inferior  sand  of  tlie  lias,  'ilic 
same  author  describif  the  liiu  <»f  the  sootli-west  of  France ;  unil 
states  that  it  cont:iins  ni>is.ve9>  tifgypMim.  AUhough  sulphate 
of  lime,  in  the  shnpu  of  cryxiaU  vi  sclenile,  is  by  no  means  un- 
common in  the  lia»  marls  of  other  countries,  its  presence  in 
tlial  form,  does  nut  njipear  to  mark  nchemicid  deposit  so  much 
us  in  llic  gyp>inn  above  noticed.  Taken  as  u  whole,  the  lim 
Seems  very  pei  sisleni  in  its  clisracici's  throughout  B  consider- 
able part  of  France,  England,  and  Germany,  pointing  to  a 
somewhat  common  origin.  In  the  liivs  of  Lyme  IttgL-*,  I>ur»ct, 
there  would  appear  evidences  of  slow  deposit  in  some  [tans, 
while  in  ollicrs  the  unimab  entombed  seem  to  liavc  been  sud- 
deidy  killed  and  preserveit,  so  thai  the  animal  substances  had 
not  time  to  tlecuy.  The  ink-bags  of  fossil  SrjJiie,  noticed  hj 
Prof.  Buckland,  afford  perha[)s  tlic  beM  evi<lence  we  can  ad- 
duce of  this  fact;  for  had  the  animal  stib<itances  which  con- 
tained ink  befji  exposed  but  for  a  short  time  to  decomposittou 
or  the  attacks  of  other  nniniai*,  the  ink  must  have  tluwed  out 
of  the  bogs.  Now  the  actual  furnis  of  this  fossil  ink  are  pr^ 
cisely  those  of  the  ink-bugv  found  in  liie  Sr/'/tr  and  other  ani- 
muU  povNCNsing  organs  ol  a  similar  description  at  the  present 
day ;  and  iliereforc  they  appear  to  have  been  jireser^cd  entire 
and  suddenly  in  a  soft  dejiosit- 

■  F.lifl  ie  DoBuuioii',  Mtm.  pour  scrvir  h  uoe  Uescriplion  Of  ologiqiie  d* 
la  Frnnci',  tont.  1. 
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""^fn  llie  litts  of  southern  England  and  mtaty  parts  of  France 
nnd  Germany,  the  calcareous  mntler  lias  be«n  more  abundant 
in  the  lower  parts;  and  limestone  beds  have  been  tlic  conse- 
quence, inters!  rati  lied  with  marl,  the  latter  sometimes  »:histosc. 
Above  the  lias  wc  have  an  arcnnceoos  deposit,  inlo  which  ibe 
maris  frrndunte;  and  thc:*e  sandy  bed*  would  »cem  to  have 
been  TormLiI  over  a  considcniblt;  area,  f  mbrucin^  a  large  par> 
tion  of  France  and  Kn-^tiinti,  and  juarts  ol'  Gotland  and  Cier^ 
Rian;p.  These  are  surmounted  b;p  limestones,  one  of  which, 
characterised  by  the  presence  of  oolitic  iron-ore,  thoush  not 
precisely  continuous  is  remarkable  for  its  occurrence  m  n  si- 
milar part  of  the  scries,  whether  it  be  in  ihc  sotittiern  parts  of 
Knfjiaiid,  in  the  north  of  Fnuice,  in  ihc  Jnra,  or  in  u>mr  |>arts 
ofCiermnny.  Above  these  twd^,  ti-rtnt-d  the  Intt-rinr  oolite, 
there iaaseries  which  varii-i  miicli  in  its  miueralugical  charac- 
ter, presenting  modifications  of  clavs,  marls,  ana  limesiones; 
the  latter,  which  are  often  oolitic,  affording  beautiful  materials 
for  architectural  purposes,  as  it  seen  in  the  towns  of  Bath, 
Caen,  Xnncv,  and  other  plareti.  'Htis  variety  is  commonly 
known  by  the  name  of  (hi-  Uatli  or  Great  oolite,  while  olhe*- 
portions  have  received  \\w  nanK^  of  Fidler'»  eartii,  Hradfoi'd 
clay,  Forest  marble,  and  Conibra-sh.  There  can  be  little 
doubt  that  in  tracing  these  supposed  minor  divisions  over  many 
pans  of  Kurope,  too  much  attention  has  been  given  to  them  as 
lliey  exist  in  soutliern  England  and  in  Normandy,  and  diat 
conclusions  respecting  their  complete  identity  elsewhere  have 
been  somewhat  forced.  This  is  not  the  C4ise  with  the  next  di- 
vision,— one  like  the  lias  couipo«ed  of  nrf^ilhiceous  and  tnlcn- 
reou<i  matter,  ktiowu  a.s  the  Oxford  clay,  which,  with  certain 
modificaiionk,  seenut  to  extend  thmug^i  rlngland,  and  over  a 
considerable  portion  of  France,  includinf;  the  Jura,  into  Ger> 
many.  The  nest  superior  rock,  termed  Coral  rag,  (from  con- 
taining in  certain  situations  a  great  abundance  of  polypi fers,) 
separating  an  argillaceous  deposit  termed  Kimmcridgc  clay 
from  the  OxfonI  clay,  sevms  also  to  Itave  a  wi<)c  mnge,  and 
presents  a  mixture  principally  calcareous,  and  oltcn  oolitic, 
the  grains  being  not  unfrequenlly  ko  large  that  the  rock  in 
named  Pisolite.  Tbe  Kimmeridge  clay  it  also  an  argillaceous 
and  calcareous  mixture,  which  has  a  considerable  range,  |>ar- 
ticularly  over  England  and  France.  Its  covering,  or  the  beds 
termed  Portland  beds,  seems  very  irregularly  <n«]ier«vd,  th« 
causes  that  prudiicvd  the  bols  not  lieing  so  constant  as  those 
which  funned  the  i:\tn-  Licnejith :  it  will  however  have  been  seen 
that  rocks  considered  eiguivolent  occur  in  the  south-west  of 
France,  and  in  the  Jura. 

As  yet  we  have  seen  the  oolitic  group  com|Kiscd  of  nearly 
biroilar  mineral  sulistanccs,  and  Rbounding  in  organic  remains. 
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In  Polniu),  Iiowtivei*,  tlicrc  wotilJ  nppcitr,  iiccordiiig  to  l*raf, 
Fuscli,  tu  l>e  a  change  in  Um  gifiicnil  mineral  .iiructunr,  pre- 
!|HLriii{;  us  tor  other  jj^reater  uhanges,  wliich  will  be  iioiiired  in 
rjfae  seijuel.      M.  PuK^h  descriltea  the  lower  raeaibcr  of  ibe 
,  group  under  cunsiticralion  in  that  counlry  a»  more  or  less 
while  And   marly.      On   ihi»  rcsls  doluinitc,  generally  of  n 
dazzling  wliitrncKs,  uHiirdJn^  the  fornix  su  remnrknble  in  tlic 
rock'i  111  ilii*  niitiire,  and  compcuiiig  tlic  piclui'etqiie  coiintiy 
bctwt^-n  Olciku.s/  lunl  Ouatw,  untl  neur  Kromulow,  Nivgo* 
iiroinie,  ami  oilier  places,  rUitig  to  the  height  of  1*200  or  1400 
feet  above  the  sea.     The  iiu|>er  part  of  i)te  dolomilic  limestone 
'  from  Oldku&z  towards  ZarKi,  and  e§pecially  near  Wladowice, 
I  contains  pisilorm  iron-ore;    it  there  becomes  mixed  with  a 
coarse  sandstone,  luul  con^lituteN  n  problematical  uggiomentle 
and  red  siindntonei.  'V\u-  upper  portion  of  the  gruiip  is  fornaxl 
of  gray  und  ixjlitic  HmesloiieN  and  calcareou!!  ugglonivnit^s, 
!  and  is  repi'exmied  as  |>a.HHing  into  the  beds  en  ii  side  red  ctjntva- 
lenl  to  the  Wealden  rocks.     The  rocks  of  the  oolitic  group 
*re  seen  to  rest  unconformably  on  the  coal-measures  and 
muschelkalk  of  Poland ;  and  it  is  necessary  to  use  some  cau- 
tion not  lo  conlbunil  them  with  the  latter  rock,  when  tlicv  are 
in  contact,  in  nl  OldkiisK  and  Nowitgora.     Taken  o«  the  large 
»ei«le,  the  Fo!i>li  ruck.i  of  this  age  are  stnted  to  have  a  general 
direecion  N.N'.W.  and  S.S.E.      From  Wielun  tliey  plunge 
()en«uh  the  great  plain  of  Poland,  here  and  there  iipjicai  ing 
'  in  i.«laitd»  above  it,  and  are  considered  u»  he  its  support,  bring 
met  with  in  sinking  through  it.     The  organic  remains  coit- 
tained  in  this  dc))osit  are  stated  to  he  such  as  to  establish  its 
jtieniiiy  with  tJie  oolitic  scries  of  other  parts  of  Europe*. 

We  have  now  to  consider  a  wrics  of  equivalent  deposits, 

wilh  little  or  no  minemhigicjil  resenibbncv  to  those  noticnl 

lihovc,  oeenrring  in  the  Alps,  the  CarpathiunK,  and  in  Italy. 

I>Jumerou»  memoirs  have  lieen  wnileii  hy  diirereul  geolc^ixts, 

luid  some  have  eren  considered  dial  eertiiin  minor  divisions 

I  might  be  established :  but  il  must  be  confeised, — though  the 

I  evidence  is  greaiiy  in  favour  of  a  considvi  able  development  of 

Ithc  oolitic  group,  with  alicreil  niineralogiLnl  characters,  in  tlie 

jNtualiuus  above  noliccil,—tlint  the  termination  of  the  group 

l<sitlicr  nbovc  or  bvtienili  i>  far  from  pOMessing  tlutt  clear  and 

IrCertsin  character  whieli  could  be  t)e>irc(l.     The  inlneralogical 

minracler  being  so  dtfTeieni,  reeonrNe  hot  generally  been  had 

Ito  organic  ren)ain->;  there  are,  however,  such  suigular  mixtures 

^of  diiisf,  in  die  Alps  more  cspeciullv,  that  tlie  determination 

of  pariicular  deposits  is  far  from  certain.     Instead  of  tender, 

soft  marls,  clays,  sands  and  light-coloured  lime&tuties,wcliarc 


PuMh,  Journal  d«  Cfologic,  i-  ii. 
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dnrk-ctrfoured  marbles,  masses  ofcrystalline  (dolomite,  gypsum, 
wicl  schists  approaching  talcosc  and  micaceous  slates,  Th« 
Alps  ant  al»o  pnriiciilnrly  difficult  of  examination,  as  from  the 
convuKions  by  which  ihcy  have  been  iipraisml  or  otherwiw 
viiiied,  whole  mnuntniti  iiiasKcx  are  thrown  inxr,  and  (he  rocks 
really  deposited  the  latest  occur  beiit-ath  the  ohlff  xirnlti ;  and 
thiH  not  in  limited  npnces,  but  over  considerable  disiaiicc*. 
Tbeae  dark -coloured  rock-,  were  during;  the  prevalence  of"  tlie 
Wcrnerian  theory  rererred,  a*  was  natural,  to  the  transition 
class  I  and  wc  arc  indebted  to  Dr.  Buckland  Tor  first  pointing 
out  that  they  were  of  more  rec4Mtt  oritjin:  since  that  time, 
other  prnlogists  have  shown  the  probable  rchitive  antiipiity  of 
ililT'-rcnl  p(irli»n«;  and  among  these,  M,  Ehe  dc  Beaumont 
holdi  a  distinguished  jilace,  particularly  n*  mjiecis  Savoy, 
Dauphin*^,  Provence,  and  the  Maiitime  Alp«.  In  a  note  on 
the  (^eolooical  position  of  the  fossil  plants  and  Beieviniln  (bund 
nt  Petit  Co^ur  near  Moutiers  in  the  Tarcntaise,  published  in 
1828*,  tliis  author  observes  that  the  system  of  beds  dc^icribed 
by  M.  Rrochant  iu  \\\\  memoir  on  tltc  TRrentat^c,  and  which 
in  many  places  contain*  cnuMderable  masses  of  gruntibr  limc- 
rione  atxl  miraceon^t  quartz  rock,  as  well  nx  large  ma^es  of 
gypsum,  l>elonfipk  to  the  oolitic  ;rrimp.  He  is  of  this  ojiinion, 
oi  he  considers  that  the  most  ancient  secondarv  rocks  of  that 
country,  in  which  no  ioisA  shells  have  been  tound  that  have 
not  been  discovered  in  the  lower  part  of  the  oolitic  serie*,  can 
be  traced  to  the  environs  of  Digrie  and  Sislcion  (Basses  v\lpes), 
where  they  aflbrd  a  great  abundance  of  those  remains  supposed 
to  be  characteristic  of  the  lln^ 

In  a  notice  on  the  geological  (KKtition  of  the  fossil  plants  and 
graphite  found  at  the  Col  du  Chardonnct  (Hautes  Alpes),  M. 
Elie  de  Ilenuniont  observes,  that  as  tbe  traveller  f]uits  the 
Uourg  d'OiKtns  (Piedmont)  and  approaches  tbe  continuous 
range  of  masses,  termed  primiiirc.  that  extend  from  the  Monte 
Rosa  towards  the  mountains  on  the  wp»i  of  Coni,  he  will  per- 
ceive that  the  secondarv  rocks  gradually  lose  their  origins! 
character,  though  certain  distinguishing  marks  mav  still  be 
»*cn, — tints  resembling  a  half-burnt  piece  of  wood.  In  which 
the  ligtieouK  fibres  may  Iw  traced  far  beyond  the  part  that  r^ 
mains  woodt-  He  has  also  remarked  cm  the  original  difier- 
ences  that  mav  have  existed  between  lhe>c  <ecundnry  rocka  of 

I  the  interior  ot  the  Alps,  and  thoNc  in  the  sumt.-  series  of  other 
countries;  and  thence  concludes,  that  very  little  importance 
Khoutd  be  ulUchcd  to  the  difference  of  tuineralogical  structure 
obMrvcd  in  the  beds  abore  mentioned,  and  in  die  lower  part 
of  ibe  oolitic  group,  occurring  ui>dislurbed  in  other  parta  of 
•  Aunalvi  <1m  S<Kutr»  NiilurclW  L  xii'.  ji.  tI3. 
t  Ibid.  IsaSiLxv.  p.K». 
I 


8SS  Oolitic  GiVip. 

Kurope,  and  of  which  ifaffie  Alpine  rocks  iippcar  (n  hiib  the 
«iiliirgctl  prolungatton.     The  vo^ciulUo' ItHind  Uy  AI.  £Jie<de 
Btaumunl  Ji)  the  silumiuiiti  abuw  noticed,  wt-rv  cxutnincd  by 
M.  A(L  Urangniim,  wtd  nuiiiy  were  round  by  hini  to  be  ge- 
itcnilly  the  .lame  with  ihoM  discovered  in  ilii;  coHl-inMuurcs. 
The  followiiig  U  a  li&l  of  iho»e  wliich  he  olttHiiied  IVum  iJk 
Alps^PP^''i^"''>'  ^1'  ^iniilnrly  situiilctl  as  togeologicnt  position: 
4^aIamiU's Siitiincii,  vVd.  Uront;.,  nl  Pcy-Kigard,  nrar  I'riaiifon 
({•Iso  in  the  coal-nkra»urc«  o(  Ncwcfistlv  and  other  places); 
■C.  Cistii,  Ad.  Urong.,  tiiesaiiic  iocahty  (nUoiit  WtlkcKbarrs  in 
'Pennsylvmiia);  Lepidudmdrou,  'i  up.,  Pcy-Kicaiil  aiid  Pcy- 
'Chn^jai-d,  tiear  L«mui'e;  Sigillan'n,  the  alxnc  lucnhiies,  and 
-La  Klotte  near  I.amuie;  SUgniarta,   Pey-Ohagna«l ;  A'rt/ns 
pttrit  fiigaiilea.  Ad.  Bron((.,    Strvoz,  Savoy  (also  in  the  coal- 
meaaun-'BolBohcmia};  N.lmiu/'olia,  Ad.  Bi-un^.,  Petit-Coeur, 
«nd  Cot  <Ic  lltdmc  (also  in  cu:il-inessiii-c!>  of  Livge  and  New- 
castle) i  N.Jiesmua,  Stern.,  La  Koche  Macnt,  'i'nretitnisc  (also 
coal-nieti5uro  of  Liege  and  Ilatli);  'V.  Horetii^  Ad.  Brong., 
. nnie  Incalitv ;  A',  roluntlijhlia,  Ad.  liiong.,  I.a  Hoche  Miicot, 
-IHid  Colde  balme  (also  ill  tliecoul-mineior  PleiAis,('idvado«); 
^Odonlopteris  Bratiiii,  Ad.  Bronj^.,  Pelil-Ccenr  (also coitl>inines 
-cf  Terrassoii,  Uordogne) ;   <Jd.  oblusti,   Ad.   Brong.,  Col  de 
^Ectielle,  noar  Clminonix;  I'vtiuCccur  (also  at  Terrasson); 
Pgcopteris jKilymorpha  *,  Petit-Cvciir  (also  in  thu  coa]-ine.'Uui'e!> 
of  St.  EtionDc.  Alai»,  Lilry,  VVilkcsharrc);  P^.  plerndcs,  Ad. 
Bron;^^  Pcy-CliHj;;iturd  (also  in  coal- in eas tires  at  L({-^e,  Maa- 
-aacbacli,  .Si.  Kueniie,  and  Wilke*harre);  Pe.  arboretccnt.  Ad. 
''iBrun^t    VttI   Boiiiiais,    iie;ir   Lamnre;    Pciit-Ca'iir  (alMi  at 
'^lAnnebschand  Aubin,  \vty ron); Pc.plalt/rac/iii,  Ad.  Urong., 
Val  Bonnois  (aUoat  St.  ElieiiiK'):  /V.  Jiraumoiilii,  Ad.  Brung., 
■Pelit-Ca>iir ;  this  new  species  in  describt-d  m  resemblinif  the 
'  J*e,  ncivosa,  Pr.  bffhrcata.  Stern.,  and  Pc.  muritaUt,  ScdIoL, 
^' found  in  ilie  coal-inaiNiires'iiid/'''. /iv(m;>,  fotind  in  I ht  oolitic 
vM-nu»r\Vhilhy  and  Boniliolin;  Pi^.  I'itdenrlii?  Petit-Coiiir; 
Culdt-  l'Ecuelle(aUoat  .Alub);   I'f.obtma,  Ad.  Brong.,  Pciil- 
Coeur  (also  in  coal-measures  near  Bath) ;  .hlt-roji/ii/Uites  cqui- 
'•telifoiotis,  Tarciitaise  (also at  Alais  and  Mannchach) ;  Amiida~ 
riii  lirevifotiu.  Col  dc  Balnic  (also  at  Alais  and  C>eitilauieni)f'. 
These  vegetable  remains  arc  so  fur  associated  nitli  UHea- 
_rvifts,  that  the  latter  occur  both  ahove  and  beneath  ihent;  so 
thiit  there  cun  be  no  dotibtitt  to  the  Ilili-mni/n  having  existed 
lievioiu  to  and  after   the  vegetable  depo>i[;    and  therefore 
LtJiese  hioahliev  would  involve  the  <]ueslion  of  the  prctereiice 
liat  should  be  given  to  the  DtU-miiiUs  or  to  (lie  vc^tables,  if 

*  Tliii  t;<-.'i;i?t  i*  oomiiiaTi  in  tli«  roal-uiMuum  of  Frunee  aeeordinc  M 
M-  .\d.  Bn'  >);iii3[l- 
t  M.  ttti.i>piiirt,  .\an.  do  Sd.  Nat.  vol.  liv.  pji.  ViV,  130. 
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M.  Elic  dc  Ik«<un)oiit  did  not  appeor  ccrUin  that  iho  oaine 
soricfi  i>l*Ijr<h  irnK  canlinucd  to  Dif^nv  aud  Sislcron,  andtliere 
coiiininetl  c)i»t'iu:i<-n»ti<;  li>K  retnnim. 

M.  Nccker  du  SauKiiiru  hfiit  dciicril>e<l  a  ncrin  of  1>ixU  ihilt 
coni)Mises  iJie  uppi^r  jiart  of  the  Uuel  (^^nvoy),  and  which  ctw 
Mitiite&  tile  lowest  calcareous  dejiosil  of  llmt  jiortion  of  lljc 
Alpe<  roiling,  like  those  nbovc  noticed  at  I'etil-Cccur  and  the 
Cul  dc  Charrlunet,  on  older  tind  iion-f(iHsilifcroiis  rocks.  The 
litllowing  w  n  scirttoit,  in  tin.* a^ccndinj*  order: — 1.  Micn»laie, 
whith  iiiuv  lonn  part  of  the  protof;iiic  rovki  of  tlit!i  <li6[rici. 
•St.  A  sand»ton«,  lomicd  of  iiuiiieroiis  grininn  o\  ()imrix,  mixed 
with  a  few  ci'yslalline  grains  of  feU{Mir,  and  aometiine:!  with  n 
little  talc  or  chlorite,  'i-  Red  and  green  ar^llo-fenuginotis 
achist.  This  rock  is  sometimes  wanting  in  the  section:  Imt 
on  the  cast  of  (he  Vallec  dc  Vnllorsine  it  altcinntcs  with  the 
wclUkiiowii  VHll»r>ine  ctinglom crate,  which  is  but  a  similar 
HchiiH,  lillul  with  rounded  pehhit-s  of  giiciNK,  mico  slate,  pro- 
U^ne,  Sec,  among  which  we  neither  i)l)s<.-rve  true  granite  itor 
limestone; — ait  imixirtnnt  fact,  as  is  obiierved  lij-  M.  Nrckcr, 
for  it  apjK-ars  to  sliow  that  the  Vallorsine  granite,  which  cuts 
through  the  gneiis.  did  not  exist  before  (he  formation  ol'  lh« 
conglomerate.  \.  A  black  schist,  with  impressions  of  ferni, 
the  vegctnhlv  remains  being  convened  into  thin  utc  *-  5.  Black 
or  dork  blui»)i>gny  lijiies[x>ne,  filled  with  grains  of  quartz. 
6-  A  bhtck  tirgillnccou»  tchtKt,  ctnitnining  nodules  o\'  Lydiiui 
»tone.  AmnxJiiites  are  found  in  tltii  rock,  a,t  alio  in  an  ar- 
gillo-lalcn»e  whist  which  altemulea  with  it.  7.  A  gray  cal- 
careous and  arenaceous  schist,  containing  lieUmniles\-  The 
last  bed  constitute^  the  summit  of  the  Biiet,  1U,09!)  English 
feet  above  (Jic  sea. 

It  has  been  observed  by  M-  Eli«  de  Benumotit,  tJtnt  t)>e  caV- 
carcoiix  |>ortions  of  t!ic»c  regions  of  the  Alps  are  Ke|Mirntcd 
I'rom  the  older  and  rion-fo!<!>iliferous  rocks  by  a  sundsiune  more 
or  Ics*  coar^,  which  pasicsinto  a  conglomerate,  seen  not  only 
at  the  Vallee  de  Vallorsine  above  noticed,  but  aim  at  Trient, 
Uginc,  Allevai-d,  Ferriere,  and  Petit-Cccnr.  The  same  cir- 
cumstauce  is  observable  to  the  cast  of  the  Uourg  d'Oisans  and 


■  WWn  cnMiinfr  and  wandcrins  over  the  Col  dn  Balmc  in  lltl!',  I  filcktd 
Dp  ipcciinoRi  nf  uiidilnHF  nrjih  iinprniioni  of  pUnti  opon  llicm ;  |1i«m 
)il>iiiti  1  llii^ii  coiuidi-rcd.  fruin  lliiic  (jviirral  cbuniclcr,  tu  Ex  lucb  w  ue 
luuull}'  fuMml  in  i)>(-cuul-niea>urc>(GGul.  Trtin*.  ^QilMriea,vul.I.ji.  IfiS);  bb 
a)i[nl»n  wtiirti  tina  tjnc*  Iwcn  confinncd  by  M.  Ad,  BreajtriUn,  iliotigh  it 
now  tmou*  ilul  thcj  may  1ielon|[to«  man  modera  dep«ML 
I  t  Ncckrr,  M«m.  lur  la  Valine  An  V^luraiiic.  Wiin.  lU-  la  Soc  dc  JTiyi. 
Ct  d'lliit.  Nut.  Ac  ticiii-Tr,  182R. — For  a  M«iiun  of  ilio  1W(,  mi-  tlie  taxat 
IfciBolr;  aud  Sectlona  uul  View*  lIluilratiTe  of  (irvltfiMi  Ilunoaiciia, 
|iL3r.  lig.S. 
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Huez,  and  in  other  places  *.  This  evidence  of  the  acdon  of 
water  possessing  sufficieot  velocity  to  trsni^port  coarse  sands 
and  pebbles  should  be  borne  in  mind,  as,  however  such  Eand* 
and  pebbies  may  have  been  since  altered  in  appearance^  it 
shows  that  the  dejiosits  were  not  produced  quietly ;  though 
subsequenllvi  from  a  change  of  circumstances,  ancl  the  esta- 
blishment of  comparative  tranquillity,  limestones  were  formed. 
These  appearances  are  not  confined  to  the  Savoy  and  French 
Alps,  but  are  seen  on  the  shores  of  the  Lake  of  Como  and  of 
the  Gulf  of  La  Spezia.  The  calcareous  beds,  of  which  such 
6ne  sections  are  affuVded  in  the  Lakes  of  Como  and  Lecco^ 
are  separated  from  the  gneiss  and  mica-slate  of  the  higher 
Alps,  by  a  conglomerate  composed  of  rounded  pieces  of  quartz, 
red  porphyry,  and  other  rocks,  associated  with  sandstone 
beds. 


MoQte  del  Nova. 


Fig.  60. 
Menaggio.         Nobiallo.  La  Gaeta. 


d        1 

d,  d,  d,  dolomite.  I,  limestone,  a,  gypsum  included  in  do- 
lomite, c,  red  conglomerate  and  saudstone  separating  the 
calcareous  and  dolomitic  rocks  from  the  gneiss  and  mica-slate. 
g,  gneiss,     m,  mica  slatef. 

The  limestone  series  incumbent  on  the  conglomerate  is  in 
some  situations  strangely  mixed  with  dolomite  more  or  less 
crystalline,  as  will  be  noticed  in  the  sequel.  Taken  as  a  mass, 
the  limestones  occupy  a  thickness  of  many  thousand  feet,  and 
are  more  or  less  gray.  They  are  siliceous,  and  contain  seams 
of  chert  in  the  upper  part  (near  Como),  become  slaty,  with 
apparently  little  siliceous  matter  in  their  central  parts,  and  are 
finally  compact  and  more  thickly  bedded  in  their  lowest  situ- 
ations. Animonites  greatly  resembling  A.  Bucklandi  and  A. 
heterophifllus  are  discovered  in  it,  as  are  also  TurritelUe,  and 
other  shells.  Anthracite  is  here  and  there  found.  I  have 
little  doubt  that  the  oolitic  group  is  represented  by  at  least  a 
part  of  tliis  calcareous  mass;  but  how  much,  and  what  other 
equivalents  there  may  be,  my  present  information  will  not 
permit  me  to  hazard  an  opinion.  The  general  circumstances 
are  however  so  similar,  that  it  does  not  seem  unreasonable  to 
conclude  that  the  causes,  whatever  they  were,  which  produced 

■  Elie  de  Bcauinont,  Ann.  des  Sni.  Nat.  t.  xv.  ji.  334. 
t  Fur  a  limp,  other  acciions,  mid  Hd<'^!CTiptiotl  oftbistlistrii;!,  see  Sections 
and  Views  iliuslrutivc  ul  Liiulo^iciil  I'tiitiiciiiciiu,  pi.  Ut,  .12. 
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Uia  Valloraine  conKlotueratcs  and  tbe  sandatoite  ostociatctl 
with  tlicni  ill  (luit  giurt  uf  the  Alps,  were  contem^mraneotu 
witii  ihoKiii  wliiili  iurmn]  ihc  coit^luiiicratcs  and  associatetl 
unihttouei  of  the  lukv^  oi  Cuiito  rntil  Lu^uoo. 

To  pre^nt  a  detail  ul'  tlic  various  ousrrvattons  on  llioiio 
Alpine  rocks  which  are  considered  «»  relvrnble  to  thv  oolitic 
group,  would  fur  exceed  our  limits;  tlie  student  will  cunhult 
with  advfiiita};e  the  various  labours  of  Sender,  Bout^-,  SwIfrwJtk, 
Murchison,  Lill  von  LilHenbach,  Lusher,  aiul  oiliers.  Th«re 
miiy  be  oixiu<ionally  some  diUcreiicc  of  opinion  among  authors, 
tu  to  where  tl>e  Msrio  may  cunitucncvi  or  where  it  may  endi 
but  t)ie  main  fact,  the  exiitence  of  tlic  group  itv;if,  seems  e^to- 
bli»l)ed  beyond  all  doubt.  Wlieii  we  coiixider  tim  dlvturbed 
nature  of  the  cotinlry  to  be  cxantiiied,  tutd  tlta  difUciilly  of 
attaining  certain  situations  peifectly  neceiuarj-  to  a  rif^ht  un- 
liersUiicling  of  the  subject,  except  under  very  favourable  cir- 
cumalanurs,  wc  «hould  be  more  surprised  that  so  much  has 
been  accomplished  in  so  >lioi't  a  time,  tlmn  at  finding  discor- 
dant opinions  on  cermin  minor  [»>in(«. 

Mr.  Murchison  obierves  that,  ace(>iii|>anivd  by  M.  Liil  roo 
Lillienbadi,  he  foumi  in  thedaik-coluured  linieotonc  and  shale, 
at  the  gorge  of  the  Merlelbach,  below  CrUjiel !,  Ati>irtiin  Alps), 
— AmmoiuUs  2  species  (one  ajiproaching  A.  Coni,beari:.  I'cc- 
Un  S  spccio,  small  G}y/>fuca,  Mya,  I'crtia  2  specie^,  OUrea^ 
Corallines,  &c.  This  group  is  i-cferred  to  tlHs  liim.  An 
overlying  red  cncritiilc  linivAtoiie  conudnit  scveraJ  species  of 
Amiminilcs,  and  iwtne  BtUmHites.  According  to  I'rofcasor 
Sedgwick  anil  Mr.  Murchison,  moU  of  the  salt-niiiics  of  the 
AuUriaii  Alps  arc  conlnined  in  tlic  oolitic  group  (Hnlsladi, 
AuHsue,  iic).  Tbe  upper  part  of  ilie  ooliiic  serie^t  of  thi»  part 
ol'  the  Alps  contains  scmi-ciystallioi^  brccciatcd,  compact,  ontl 
ilolcKnitic  limestones*. 

1  cannot  conclude  tl>i«  sketclt  of  the  ooIiiic  group,  without 
ndvcriing  to  certain  limei.to(»es  of  La  Sgwzia  whicn  may  be 
reA;rriblv  to  iU  On  tliL-  we^t  side  of  the  celebrated  Gulf  of  La 
Spexia,  there  is  a  range  of  mountains  extending  idung  the  coast 
Dearly  to  Levanto,  tiieir  brctultli  augmenting  as  ihey  advance 
N.W.  The  sections  of  these  mountains  expo^  tl>e  following 
rocks,  easily  observed  iij)  any  of  the  cross  valleys.  The  au- 
nexed  wood-cut  vxhibiLt  a  section  over  Coregna. 

Core^^tia.  Fig.  CI, 


•  I'nmeilingt  ofibf  Gwlflgied  Sociciy,  mi.    Pfca.  Mnc,  aaj  AnaJ|i 
voL  ix.  1831. 
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S.  Gulf  ot  La  Spc/iiL.  M.  Mcditcmncan.  it.  Limestone 
»eri«s: — Upper  beds  com piicl  nnd  gnty,  varying  in  intensity 
of  tint;  more  CI r  less  inivcrw^  by  ciiicarcous  spar  ;  licrc  and 
there  intcrrtraiificd  with  schistone  bud*,  und  even  argillaceous 
sl&tc.  Tiie  l>eds  mo§t  commonly  thick.  TIic  limcstnnc  vith 
Itglit-bronn  veinSi  so  long  known  by  the  name  of  Porto  Veiicrc 
mnrble,  forms  part  of  ilicsc  beds.  b.  Dolomite : — varying  in 
appearance;  not  uiifrctpiwitly  cry*talline;  when  most  &o  nearly 
white;  in  some  pluct^«  bedx  may  be  distinguishccl,  in  others 
stralificaiion  auiiiot  be  trticeil.  r.  Niimcrods  thin  beds  of 
dark-gray  limestone,  d.  The  same  kind  of  betU  alternating 
with  ligiil-brown  schist,  containing  ati  iibuiulancc  of  Kninll  no 
dulot  of  iron  pyrites,  Belemnilcs,  (hihoceratitet,  unci  Ammo- 
nites, enumerated  beneath.  The  limestones  which  alternate 
with  the  schist  become  occawonnlly  light-coloured  as  they  «p> 

Crouch  the  next  I'ock,  from  wliich  however  tliey  arc  separated 
y  a  repeiilimi  "f  the  <lnt'k-col(iiireil   limestone  and  brown 
jKhist.     e.  Bniwii  shale  whicli  does  not  eflervcsce  with  actds. 
tj".   Variegated   beds: — greenish-blue   nnd   urgillo-calcarcons 
rocks;   more  or  less  scnistose,  the  calcareous  matter  being 
often  in  very  small  quanlily.     g.  Brown  sandstone: — princi- 
pntly  siliceous,  though  some  of  it  dues  contain  calcareous  mui- 
|ter.     It  is  sometimei.  micnccwus  and  occurs  citlier  in  thick, 
Lthin,  or  schistose  lieds.     It  hns  xonielimes  been  called  grau- 
twiicke,  and  it  is  one  of  the  tnuctgni'S  of  the  Italians. 

The  organic  remains  from   I'oregna  were  first  discovered 
[by  M.  Ouidoni,  of  Massa;  a  few  indications  only  of  the  i>re- 
jsencc  of  such  bodies  in  the  liniestuiie  under  consideniiion 
[liaving  l)een  noticed  by  M.  Cordier  some  years  previously. 
(The  strata  being  perpendicular,  the  weather  nets  on  tJic  edge« 
tof  the  shale  bwls,  in  which  the  remains  are  found,  and  ibej- 
[lire  thus  bronghi  lo  lighi.     At  my  request  Mr.  Sowerby  ex- 
Lamined  the  remains  that  I  brunght  from  thence,  and  he  con- 
LBidcrs  that  out  of  fifteen  diHei-eni  sjieciei  of  Ammonites,  one 
seemed  the  same  with  the  W.  rnigatus,,  PhiL,  dixcovcrcd  in  the 
lias  of  Yorkshire,  while  two  resembled  A.  IMtfri*  ami  A-lii- 
Jhrmis,  shells  tliscovereil  in  tiie  coal -nieasu res  of  the  same  [wrt 
ofKngland.  The  remninder  lie  considers  undescribed.  From 
the  great  scarcity  of  or^rimie  remains  of  these  limestones  in 
Italy,  I  liave  iuserleil  Mr.  Sowerby's  descriptions  of  the  va- 
rious species,  together  with  (igui-es,  considering  that  ll»ey  may 
be  of  service  in  tlte  examination  of  other  [virtN  of  Italy,  as  well 
as  Cireece,  and  various  counuics  eastward. 

■  Thii  «hrt1  balsu  discoTecnl,  according  to  M.  n<ciiiiiglian«,intheco«l- 
I  ineiuiirc*  M  WcnltD. . 
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I    ;  FiK.62.  AmK9nit<» eyllndricm.     iBntr wWrlspcrftctly coucenlcd;  lidn 
1  riighU;r  ccncxrt  about  tbpiTCFiitNa,  HMIawanltUiemnrglii;  korfRcoHHiiKilh; 
,  AMCBIM  ublui^.  divpiv  iudMilcd  bj  iba  pr«cMlng  whoil  i  liic  front  tqaan^ 
vhich  itistiii^unlits  It  iruui  ji.  httcropAyUui,  Sow. 

Cij;.  03.  ./.  Siflla.  A  imall  portion  of  ihc  inner  whorln  cxpoicd ;  tho 
•idri  nithcr  convex,  larfrcljt  umbiiicutpil ;  of  t!ie  inmrr  wborls  jiluiri ;  of  th« 
oOUr.  two  lliinlt  foi-tTcd  by  \ttge  comnc  raya ;  ajwrlun-  vlutigalcd,  Htfrout 
•Unticsl,  iu  ianrt  uiglai  UunciUn]. 

Fi|[.  (i'l.  .4.  PhiUiinai.  Innci  nhorln  slmoit  wholly  exposed;  ohorU 
duwly  increoiiDg,  nkiut  four,  ihrir  *\its  Hut,  irrtgulnrly  ana  obicutcly  un> 
duliili-il ;  nxirtuic  fatir-iidnl,  mtlitr  luiigrr  lliiui  wid«,  lliu  ildri  nrurly 
Mrni^Iit.  Til*  nut  i*  cunlraclccl  nt  itiiiunl  intcrvHla  by  lli«  {wtio^Ual  ihickcn- 
jne  oi  the  oApi  of  lh«  sjirruirr.     Named  in  htmour  of  hir.  riiillipi  *. 

Tigi.  SA  and  l>7.  .1.  bifanitu.  Inim  whotb  parity  TwiUr ;  wlioilk  three 
or  (our,  rapidly  incrcotiiiK.  crnucd  by  many  proniiDrnt  iharp  ribi;  eub  rib 
auddffily  becomci  obuurv,  atiil  aiirtaiia  Iiilu  Iwu  aa  it  iiann  over  ibe  broad 
nnrvx  from ;  pimhirc  intuivi'nk'lf  obloug,  iwiue  oa  widt  as  lung,  stiglitly 
•n'lied. 

Upon  the  inner  uliiirl>,  vliich  have  ibc  front  plain,  the  rib)  arc  connntlrrl 
into  roimd  luWrvli-a.  The  ciiremiliis of  llie lungeriib] almoil  farm  ipinei. 
Bila  apeciei  i»  found  in  ihc  coal-inwuiurc  iwar  Lo«li, 

Vif.  fid.  A.  I.ittrti.  See  Hiii.  Conch,  ub.  SOI.  Abo  dinDmrrrd  In  the 
coal-ninijiiirea  of  Yuilibirv. 

Fif.  68.  A.  Cortgnrtuit.  Inner  wboili  mach  mpoted ;  nhorU  three  or 
bur,  crtMied  by  maoy  ttraigtht,  prominent,  iliuip  ribs,  wliich  bund  forward, 
bmI  tuddmly  Inminate  upon  the  nearly  plain  iVonii  ajwrturc  transierarly 

obOVBlD. 

Thi*  At]\  ti  inlennedialv  brtwom  ./.  ii/armt  nnd  A.  f/itairoilaM,  Sow.  ■ 
it  ••,  bowcver,  ni-an-r  thn  former,  a>  it  hoi  luU-rdei  upon  the  inner  vtiorh, 
vhcTO  A  plaukntlala  i>  tjoite  itnoolb. 


Fir.  69. 


Fig.  70. 


Rg.  71. 


Fig.  T'J.     Fig.  73.        Fig.  7*.  Fig.  75. 

•  AmlMTof  tBu*tnrlian*of  lb*  flMlogryof  YotUtlrv. 
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Vig,  69.  A.  Gaiiimi,  Inner  whoib  mach  eipowd ;  wborit  Hw,  tibeit 
ndei  flat  and  croued  bj  distant  flattened  nb<  ;  each  rib  iplit,  tbe  poterior 
branch  moct  prominent,  and  raised  into  a  low  tubercle  before  it  pMKi  orer 
the  narrow  conTcx  margin.  Named  in  honour  of  Sig.  Guidoni,  tha  diKO- 
rercr  of  thew  remain*  at  Cort^a. 

Fig.  70,  A.  articulalUM.  Inner  wfaorb  nearly  exposed  ;  whorli  lew,  each 
divided  by  eight  or  ten  ftirrowi  into  as  many  Imbricating  jointa ;  tbe  anterior 
edee  of  each  joint  elevated,  and  crossed  by  the  edges  of  the  septa. 

Fig.  71.  A.  UttertUa.  Innerwhorlspartly  expwed  in  alarge  omlnlicm; 
glcjk^ ;  iriiorls  three  or  four,  crossed  by  many  prominent  ribs,  whkb  sj^ 
H  theycTDssoTer  theconveifront;  keel  sharp,  entire;  aperture  tnasTerselj 
oval,  slightly  arched. 

Fig.  72.  A.  vmtrieonu.  Inner  whorls  ilighlly  eipooed ;  wlwtls  aboat 
three  ;  half  tbe  fourth  whorl  much  inSated ;  sides  ornamented  with  arched 
tiba,  that  are  often  flattened  and  united  in  pairs  as  they  pass  over  the  taUt, 
which  in  the  last  whorl  ha«  a  furrow  along  it ;  aperture  circniar,  lar;^. 

Pig.  73.  A.  eomptui.  Inner  whorls  aTn)ost  wholly  cipoeed,  r^idly  in- 
cmims  in  (iie ;  ndesflat;  wborlscrossedby  very  numerous,  sharp,  straight 
ndii,  miich  terminate  in  obscure  spines  near  the  narrow  concave  fronti 
•perture  oblong,  narrowest  towards  the  front. 

Kg,  74.  A.  aUtnalitt.  Inner  whorls  much  exposed ;  whoria  rapidly  in- 
ereaimg,  crossed  by  stnmg;  curved  ribs,  which  enlarge  as  they  approach  the 
margin;  front  ornamented  with  a  chain  of  hollow  squares;  apertures  ratber 
square,  notched  by  the  preceding  whorl ;  the  hollow  squares  around  the 
margin  united  by  two  of^ their  angles  to  the  extremilies  of  corresponding 
tadii. 

Fig.  75.  A,  IrapfzndalU.  Inner  whorls  exposed;  whorls  three  or  Inur, 
Tapiu^  increasing  in  size,  crossed  by  many  prominent  nearly  equal  rib* 
reachmg  to  the  narrow  front;  aperture  trapezoidal,  indented  by  the  pre- 
ceding whorl ;  the  acute  angle  truncated  by  tbe  front. 

The  above  figures  are  all  of  tbe  natural  size  of  tbe  Ammo- 
hites.  Tbe  remains  of  Orthoceratiles,  which  abundantly  ac- 
company the  Ammonites,  resemble  the  0.  Sleinhaueri,  found 
in  the  coal-measures  of  Yorkshire;  they  also  approach  the 
O.f  efcw^affw  of  the  Dorsetshire  lias.  The  remains  of  BeUm- 
niles  consist  only  of  their  alveoles,  and  are  somewhat  com- 
mon. 

As  far  therefore  as  the  evidence  of  the  Ammonites  and  Or- 
thoceratites  extends,  we  may  refer  the  limestone  of  La  Spezia 
either  to  the  lias  or  the  coal-measures.  There  will  be  observed 
a  curious  correspondence  in  the  organic  character  of  the  rocks 
of  the  Savoy  and  French  Alps  above  notices),  and  considered 
as  lias  by  M,  Elie  de  Beaumont,  with  Uiat  of  the  limestones  uf 
La  Spezia.  In  the  former,  coaUmeastire  plants  are  found 
with  Belemnites;  in  the  latter,  coal-measure  Ammonites  also 
occur  with  Belemnites,  The  organic  character  of  tbe  oolitic 
group  in  the  Alps  is  far  from  being  well  ascertained,  and  the 
undescribed  organic  remains  found  in  the  same  series  of  the 
South  of  France  are  exceedingly  numerous,  so  that  it  may  be 
possible  to  discover  some  of  the  La  Spezia  Ammonites  in  both 
situations;  and  the  organic  remains  of  the  south-east  of  France, 
the  Alps,  and  Ia  Speiia,  may  hereafter  mutually  assist  in  de- 
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tcrminiiig  the  relative  ages  of  (Ire  rocks  in  which  tticy  are 
discovered*. 

Tlie  dolomite  round  antoti;;  \hv  liineitoneM  of  La  Siiotin 
rises  en  perpendicularly,  iliut  ii  niif(lit  be  connidereil  av  u  dyke 
elevating  th«  Mriitn ;  nliilv  nt  ilie  Mime  time  it  bas  tlie  appear- 
ance ufun  inc-liided  Iwd,  or  neriea  ori)eds.  It  preserves  a  very 
constant  pwiiion,  »iul  extendi  in  a  line  across  tlie  mountains 
of  \m  Ciistellnnu.  C^rej^na,  Santa  Crocc,  I'nnidr,  and  Ber- 
pamu,  towartU  PiKiiono.  M.  Laugicr,  at  tliv  ri-qiii.>t  of  Al. 
Cordiei't  wry  obligin^ily  niudc  fur  mv  un  aiiitly^in  of  M>nie 
crystalline  dulnmiic  of  Ln  CiistFllanu,  One  Itundred  [>arls 
were  foimd  to  cniitaiiii^airboiiate  of  lin>e,  .^S'.ltH;  carbonate 
of  mngiicsin,  il'SO;  peroxide  uf  iron  and  alumine,  '1;  silica, 
0-50;  U»s  0-8-t. 

'llte!>e  limestones  occur  on  tlic  other  or  eastern  side  of  the 
Gulf  of  La  Sjiezia,  and  dolontitic  rt>ck«  arc  niso  found  among 
ihetn.  The  nioile  on  uhicli  Uiey  rc-pow:  on  the  older  rocks  m 
paiticularly  instructive,  and  is  well  seen  ut  Ca|K>  Curvo,  of 
which  tlie  annexed  woml-cut  in  a  itectiufi,  laid  luarc  by  U]e  itea, 

Kig.  76. 
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G.  Gulf  of  La  Spcit'ia.  M.  Kmbouchurc  of  the  Masra.  a. 
Gray  comi>nct  limestones  mixed  witli  schist.  A.  Thick  bed« 
of  srny  compact  limestone,  c.  Schist  with  mica.  d.  Thick 
beds  of  hard  conglomerate,  containing  pieces  of  (|uiirt%  vary* 
ing  from  the  size  of  a  pea  to  that  of  a  walnut,  and  even  larger, 
agglutinated  by  a  siliceous  cement.  Two  or  three  beds  of 
coarse  sands  arc  associated  witli  this.  r.  The  samC)  mixed 
with  chlorite  schist,  often  in  the  K.ime  bed.  The  quartzo&e 
beds  contain  veinis  of  s{)<:culnr  iron-ore.  /.  Brown  micaceous 
and  xchistosc  bed^,  witli  a  small  pniportioii  of  limestone,  i;.  A 
mixture  of  brown  and  white  crystalline  limentone.  h,  Com- 
|uict  chloritic  rock.  i.  White  saccharine  limestone.  I:  Brown 
micaceous  beds.  t.  White  saccharine  limestone,  reii<lered 
schistose  by  mica.  m.  Brown  semi-crystalline  linn^Aioiie, 
mixed  with  white.  »■  Micaceous  Khist,  curvuig  round  to 
the  eastward. 

The  crytudline  Hmestones  and  micaceous  schixt  of  this  sec- 
tion would  seem  to  form  part  of  the  system  of  rocks,  which  in 

II  iliouM  be  oUcrt-ed,  iliol  M.  P«mlni  ttalnlio  Lm  iliteuvprtd  red  am- 
iDOtillifi-tous  liMiMtuiiva  Iq  ihc  laJdM  of  Mndilonc*  in  Tiutcsnr,  okicl)  be 
conaidKn  may  b*  rtCcTTcd  la  ihc  suae  age  m  ibe  linestaM*  «r  La  Spezio. 
Jouinal  <le  titokcw,  t.  ii.  p.  ti*. 
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the  neighbouring  mountains  of  Masui  Carrara,  now  8f{*lll 

known  by  the  name  of  Alpi  Apuani,  fumi&hes  tl>e  iaoff  cd^ 
brated  Carrara  marbles.  The  gray  limestones  appear  tb« 
■ame  as  those  on  tlie  western  side  of  the  Gulf  of  Spezia;  but 
instead,  like  them,  of  resting  upon  a  mass  of  sandstone,  (hev 
repose  upon  a  conglomerate,  seen,  between  the  moutli  of  tbo 
Mogra  and  AmegUa,  to  become  far  more  developed  than  at 
the  Capo  Corvo  section,  where  it  is  in  some  manner  squeeied 
between  the  crystalline  limestones  and  the  compact  gray  lime- 
stones. Amid  this  greater  development,  which  appears  to 
mark  an  unconformable  superposition,  a  conglomerate  will  b« 
observed  (particularly  on  the  shore  of  the  Magra),  closely  re- 
sembling tliat  commonly  known  as  the  Vallorsine  conglome- 
rate, and  noticed  above. 

2  cannot  avoid  connecting  this  conglomerate,  and  (hat  of 
the  Lake  of  Como,  with  the  conglomerates  and  sandstones  of 
the  Vallorsine  and  other  parts  ot  the  Western  Alps,  and  re- 
ferring them  to  the  same  epoch  of  formation ; — one  in  which 
water,  with  a  certain  velocity,  ground  down  portions  of  pre- 
existing rucks,  and  which  was  succeeded  by  a  state  of  thmp 
when  a  great  abundance  of  carbonate  of  lime  was  deposited. 
This  deposit  appears  to  have  been  extensive,  not  only  in  the 
Alps,  but  in  Italy ;  and  in  both  situations,  where  it  occurs 
close  to  the  rocks  of  an  older  date,  such  as  protogine,  gneiss, 
micaceous  slates,  associated  sacclmrine  marble,  and  talcosa 
rocks  of  that  age,  it  seems  to  be  separated  from  them  by  strata 
which  mark  a  mechanical  origin.  As  we  may  suppose  great 
inequalities  to  have  existed  during  this  deposit,  and  others  im- 
mediately preceding  it,  we  may  perhaps  in  this  way  accotmt 
for  the  almost  close  contact  of  the  gray  compact  limestones 
with  the  saccharine  limestone  and  other  associated  rocks  at 
Capo  Corvo,  while  on  the  western  side  of  the  gulf  they  rest 
on  arenaceous  rocks  of  considerable  thickness,  which  again 
repose  on  gray  siliceo-calcareous  schists  and  sandstunei^,  that 
extend  over  a  considerable  part  of  Liguria.  How  far  these 
beds,  which  separate  the  limestones  of  the  Alps,  Liguria,  and 
Tuscany,  may  be  equivalent  to  the  sandstone  found  beneath 
the  lias  in  Southern  Germany  and  various  parts  uf  France, 
may  perhaps  l>e  now  difficult  to  determine,  but  there  is  a  cer- 
tain general  resemblance  which  seems  to  point  to  that  con- 
clusion. 

Supposing  that  these  Italian  and  Alpine  limestones  do  re- 
present the  oolitic  series  of  Western  Europe,  (and  it  seems 
very  possible  that  they  may  do  so,)  it  remains  to  account  for 
the  very  gieat  abundance  of  organic  remains  in  the  one,  and 
their  very  great  scarcity  in  the  other.  It  lias  often  struck  gei>- 
iogists,  that  some  deposits  may  have  taken  place  in  shallov 
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a,  and  odient  in  <)ee]i  woter.  'Vim  mode  of  viewii^  th«i 
subject  ba.4,  il'  1  Diituku  itot,  induri-tl  M.  tllie  tie  DenutnonM 
U>  coD»ider  that  the  oolitic  urtes  of  the  Western  Al{u  waM 
Uuposiied  in  a  deep  se%  al  the  same  time  that  the  same  »er'u» 
vu  in  the  coursa  ut'  tbrmation  in  shallow  seas  in  othci-  pincew 
ThiK  obiurvnlion  may  be  cxtrnded  into  Italy  unci  Grecccy 
when;  the  iibsvncc  or  very  Ki^al  scjircily  of  organic  rcniiitni 
At  dm  epodi  NcviiiK  U>  nffunl  it  siijijiort.  'I'liiU  grciil  itK-(]us- 
lilias  CHJittied  at  jill  perinU*  on  tJiu  uiiTlh')i  nuHiiCe  it  M^nii  tnin 
to  infer,  a»  well  beneath  t]>e  sen  lu  on  luiii).  It  'would  be  un> 
pfailosojibical  to  conclude  that  marine  aniinaU  were  ever  more 
capable  of  suppuitin^  very  considerable  differences  of  pressure 
tlian  ut  the  jnvscnt  day.  Now  we  know  thai  certain  kinds  of 
marine  nnimals,  pnriiculjirly  some  Mollusca  and  Concfii/irra, 
•re  only  found  un  cuajif  where  ihevcan  find  sup|)ort  b<.-nc&di 
ft  nioderuie  prcxxurc  of  uiitcr;  wliile  otlicrs, such  as  (he  Xatt^ 
lilidir,  are  so  ])rovidi:d  wilt)  flouting  appciratuK,  ihut  they  ure 
discovered  in  irarti  aH  the  ocenii  where  there  may  be  consider- 
able  depth.  We  have  only  to  consider  iluit  in  those  [lans  nf 
Western  Europe  where  or-:anic  remains  are  abtmdanl,  shallow 
Mitii  existed,  wliilc  the  snnic  ocean  was  deep,  with  some  ex- 
ceptions over  that  jULrt  of  the  };lobc's  surface  where  we  find 
Italy  and  Cirtccct  hihI  nii  explanation  would  seem  to  be 
alTorded,  noionlyof  ihuubunduEicent  xhells  in  one  place,  und 
theiritcurciiy  in  another,  but  niao  ofilic  kiitd  of  shells  Ibuitd;  for, 
fts  yeu  camerated  shellx,  Mieh  as  litUmuiter,  OrtAoceralitcs,  an<l 
AmmoaiUs,  have  been  priiicipaJly  discovered  in  the  oolitic 
rocks  of  central  Italy :  in  oilter  words,  animals  capable  of 
swimming  in  deep  sea>>*.  Organic  remams  are  not  only 
scarce  in  the  limestones  in  Italy,  Dut  also  in  the  sandstones  or 
miicigno»,  which  occur  in  great  thickness  above  and  bciienth 
them.  'I'he  organic  remains  as  yet  iwticed  in  these  sandstoneR 
are  Fucotdes,  marine  plniitx  which  may  easily  be  drilled  to 
considerable  distances,  aii  die  Sar^iatso  Weed  now  is.  'Hie 
diiferences  of  depth  may  also  in  some  measure  aecouni  for  the 
difTcreni  oiineralogical  structure  of  tl>e  rocks  com|x>Bin|/  the 
oolitic  group  in  different  situations.  Still,  howe«'er,  the  ques- 
tion whence  uU  this  great  toaKK  ttf  carlxmule  of  lime  was  do- 
rived,  reinaiiiK  unanswered,  'i'o  uitempt  lo  account  for  it  by 
means  of  :<prings  neitlier  ntore  numerous  nor  nbundant  tlinn 
those  we  now  see,  seems  quite  unphilosuphical ;  and  to  coti- 

•  M.  ffitidoni  «Ulc«  in  n  nicnmir  puUiilipd  in  the  Ku»ro  GioTBali^  iIb 
lennaii  Ac  Km,  WM);  uud  the  JuuroAj  de  Ciil-ologie,  1831,  tlul  hcliMdlv 
(ovi-rcil  ia  Ike  liniMtinii.-  of  Ia  Speiia,  ii«t  valy  a  *«rii-ly  nf  ^mmimiln  re- 
ftrribtu  to  the  oolitic  fruuu,  liui  b)w  muiy  oihci  utuT«ti'ci  and  liirtlitVi 
smong  th«  r*<Li,  itin  Gry/thira  areuafa,  l.aat.  ((i.  wtfrrd.  Sot.),  wliitli 
WDuldspMU'  Id  ihotr  a  ttatt  of  thiogm  si  llul  place  luurc  tWMinbling  the 

";o«f  wBrtcni  Ktinpc  .  ■■.! <■ 
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sider  it  enlirely  due  to  animaU  which  have  sepftraletl  limerrom 
Otc  water,  Icavitifr  their  ahellii  prmUicctl  through  millions  of 
ages  to  he  grudually  coiivcrtcci  inm  limvKtonc,  npiicars  also  a 
cause  inadc()iiatc  to  the  cfi<.-ct  rvtjuirieJ,  tliiHtgh  it  caniiot  be 
dooivd  that  the  miiui  of  miuiy  litiicmtQiics  is  nearl)'  iiiudi;  up  of 
Ot^nic  reiiiaitis.  With  every  nllowaiicc  Jbr  the  liineiitune  de- 
posits ol' the  oohtic  series  formed  by  springs  ami  organic  bodies, 
there  remains  a  mass  of  calcareous  matter  to  he  accounted  for, 
distribuletl  generally  over  a  large  surlncc,  which  requires 
a  very  general  production,  or  rather  deposit,  of  carbonate  of 
lime,  contcmporancoufily,  or  nearly  so,  over  a  great  area. 

It  appears  from  the  lists  of  fossils  discoverwl  in  the  rocks  of 
the  oolitic  grxxip*,  that  onr  knowledges  of  the  vegetable  re- 
mains is  too  limited  to  cniiblt;  us  to  tbnn  niw  general  conclu- 
sionit  respecting  them.  Mammalia  have  been  found  in  one 
locahty  only,  Stonesfield;  where  there  arc  the  remains  of  more 
tlian  one  species  of  Dide)phis„  I'terodactyles  have  been  dis- 
covered at  Soleiihofim,  where  thnrc  would  ap|)car  to  be  many 
species:  and  at  Lyme  Itegis,  where  ilicrc  Is  nriolher  species 
lound  also  at  Bnn^  in  Buvnrin.  The  remaiiiH  of  tliiK  strange 
gcniii  probably  alMj  occur  at  .Stoncxfield.  The  Miicriit.pondY'>i 
nearly  allied  to  CrtK-udiles,  ftiv  found  in  NorUiern  France  and 
Germany.  The  Teleosaurus  is  discovered  near  Caen,  Nor- 
mandy. The  Megnlosatirus  is  tbund  in  Oxfordshire,  in  Nor- 
mandy, and  near  uesanron.  The  Geoeaurus  has  as  yel  been 
noticed  only  in  the  lias  of  Wuriembcra,  and  in  the  Solenbofen 
bods.  Two  species  of  Lacerta  arc  discovered  in  the  Solen- 
hot'cn  bed!>,  which  also  contain  the  remains  of  the  genera 
ji^Iudoii,  Uhnchcosnurus  and  Plcnrosonntt^  Ichthvo«auri 
and  l*l«>io«ouri  would  appear  to  have  been  somewhat  widely 
distributed,  and  to  have  existed  Uiiring  the  Ibrmation  of  the 
whole  oolitic  series.  Neither  fterodactyles.  Crocodiles,  nor 
any  of  the  above-noticed  reptiles  have  as  yet  been  delecle<l  in 
the  oolitic  deposits  of  Southern  France,  of  the  Alps,  or  oi" 
Italy.  Tortoises  have  bcco  noticed  In  England  and  Ocrtnany. 
Fish  would  appear  to  be  by  no  means  rare ;  those  of  Germany, 
however,  have  only  been  examined  with  attention.  Insects 
have  been  detected  in  the  oolite  of  Htonc^field  and  nt  Solen- 
bofen. Polypifert  occur  lu  eiin^iderable  abundance  in  partK 
cular  phices,  more  especially  in  the  beds  which  have  been 
named  CornI  ling,  and  in  the  npper  part  of  i!ie  great  twlite, 
which  has  thus  obtained,  in  Normandy,  the  name  of  Calcaire  « 
Polypicrs.  Of  Kadiaria,  the  genera  detected  in  the  oolitic 
i«;rics  ore  numerous,  consislin;^  ol'C'J^aiis,  Echinus,  Galrrites^ 
Cli/pcasier,  iiucUoliUt,  Aiuxnckyti's,  Si>atanpa,  Cl^jvus,  En- 

*  S(>f  litt*  *t  tliF  end  of  tlic  votutn*. 
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crinitfs,  Rugmiacrinitn,  Apiocrinites,  Pentacrinitet,  SolanO' 
crinilet,  liMocrittitn,  Comaiula,  Ophitira,  and  Aifa-ias, 

Res]}eciiRg  the  shells,  the  following  suromar}'  will  show  some 
of  (hose  thai  have  been  discovered  in  the  same  divlsioti  of  lite 
oolite  scries*,  in  more  thmii  one  moderately  dislaiil  loadily; 
mid  the  piticcs  where  tlicy  liavc  been  observed  will  be  found 
by  reference  to  the  list  of  oolite  fossils. 


Fig.  78.  Fi«.  79. 

Kimmeridf^  Cl«y. — Ostrea  ileUoitlca  (Fig.  78.),  a  very  cho- 
ractcrisiic  shell  in  Kn;;r)nnd;  GiyjJtaa  virgula  (Fig.  77.),  n 
cli am et eristic  kIicH  of  iIiik  piirt  of  tlie  oolitic  scries  in  Frances 
Pinna  gramdalaj  'Jhgonia  daofUatai  T.  fostolC;  Mya  df 
prasai  Pholmlomya  aculictala/a  i  Ptervceras  Ponii. 

Coral  Kaj;. — Ostrea  gi-fgarea ;  PntenLetui  P .  in<rquicot- 
tatusi  P.  vimHeuS;  P.  vagaris;  Uma  nulist  Plagioftnma 
rustieim:  P.  tarriusaiJum  i  P.  rigidumt  Modiola  bipartHat 
Gerriliiaavifvioidrt;  Trigonia  cvslata  i  T.  ctavellala ;  'J\irlio 
nuricatiUi  Trocbut  Tiarat  Melania  fJtddingtonttuis i  M.  Stri- 
atal AmmonilnjiliealiUi,/  A.vtrlehralitj  A.Suthcrlandia. 

Oxford  Clay. — Tfrebratula  ornithxtphala ;  Ostrea  pal~ 
metla;  O.  Marshii ;  O.gregareai  Gtypiaadilattila  (Fig.  79.), 
ft  very  characlcrislic  sltoll  in  England  and  France;  Pecten^fi' 
bratttS;  P.  Lens  1  GcrviUia  avimioidrs i  Trigonia  tlav^ltala ; 
T.coiiala!  Ammimita  armatus  i  A.  Kanigii  A.  Caltaviertsis  i 
A.  DumaHii  A.  tubUtois/  A.  jdicattlit  i  PattUa  UUiisima. 

Coro)Mu»(I  Great  Oolite,  indoding  Fuller's  Eartli,  Great 
Oolite,  Bradford  Clay,  Forest  Marble,  and  Cornbrasli. —  Te- 
rtbrattda  tHbrotitnda ,   T.  iatfrmedia ,  T.digona,   T.obioletai 

*  "nw  fhidtnt  (rill  lam  notiocid,  thai  in  the  1i«t  of  oolitr  fonih.  th«  aaam 
Aell  ■  sialeil  Id  b«re  bc«a  diiw-ewd  ia  pbww  diu&iii  ftom  t»c\,  ntfier,  Utf 
in  vwiM*  bedi.  Such  ihell*  an  aol  Im>v  msinrrvnl ;  dhJ  ti  n»y  ht 
JUMlbiiubl*  hu«  fat  tom*  at  ibate  kiUi^cl  Ui  bo  fnund  in  TMnoU  altUHlioiis 
in  tsalralcnl  ttralu  mt;  rrolty  be  m  ;  for  ooncluuona  THpaelillg  the  •mallcf 
dirinoiH  of  the  onlito  ftcqnonllv  appvar  cniwl)  forvMl. 

«  2 
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T.reliculalai  T.  globata;  T.  coarctata;  T.  media;  Ostrea 
Marskii;  0.  costala;  O.  acuminata!  Peclen  filn-osust  Plagii 
ostoma cardiijbi-me ;  Aviculaechinata;  Av.costaia;  Limagib- 
boxii  Modiola  imbricata ;  Pema  quadrata  i  Trigonia  claoei^ 
lata;  T.  coslata;  Nuada  variabilis;  Jsocardia  conceiitrica ; 
Patella  rugosa. 

Inferior  Oolile  with  its  Sands. — Terebratida  sphartddaUs; 
T.  omitkocephala :  T.  obsoleta;  T-  media;  T.  concitmai  T. 
buUatai  T.  emarginata;  T.  punctata!  T.  resupinata;  T, 
ovoides;  Giypkaa  Cymbium;  Pecten  Lent;  AviaUa  imxqui- 
valvis;  Limaproboscideai  L-gibbosa;  Plagiostoma giganieum ; 
P.pimctatum;  Modiola plicala !  Trigtmia  clavellata !  T.stri~ 
atai  T.  costatai  Isocardia  concentrica ;  Cardita  similis;  C 
lunulata !  Aslarte  excavata;  Mya  V  scripta;  Myoconcha 
crasso!  Melania  Heddingtonensis ;  M.  lineata;  Tiubo  oma- 
tus;  Trockus  arenosus!  T.JasciatuS!  T.promineus;  T.punc- 
tatuS;  T.elongatus;  T. abbreviatia ;  T.  Tiara/  T. angulattist 
T,  duplicatus;  PleuroComaria  omata;  Ammonites  laviusculta; 
A.  discus;  A.  contractus  I  A.Blagdeni;  A-Brocchii;  A.aat- 
tuss  A.  Stokesii;  A.  Murcktsotim ;  A.  Braikenridgii ;  A.  ele- 
gans;  A.  anmdatus;  A.  Parkinsoni;  Nautilus  lineatus;  N. 
obcsus;  Belemnites  compressus. 


Fig.  SO.     Fig.  81.     Fig.  82.         Fig.  83. 


Fig.  84.. 


Fig.  85. 


Lias. — Spirifer  Walcotii  (Fig.  85.),  a  very  characteristic 
shell;  Terebratula  omithocephala ;  T,  acuta;  T.  tetraedra ; 
T. punctata;  T.  triplicata ;  T.bidens;  T.serrata;  Grypheea 
incurva  (Fig.  81.},  a  very  characteristic  shell ;  G.  obliquata  ,■ 
G.  gigantea;  G.  MaccuUochii ;  Plicatula  spinosa;  Pecten 
aquivalvis;  P.  harbatus ;  Plagiostoma  gigantcum  (Fig.  82.); 
P.  punctaium ;  P.  Hermanni ;  Lima  antiqua ;  Avicula  in- 
aquivalvis  (Fig.  84.);  A.  cygnipes;  Inoceramus  dubius ;  Mo^ 
HolaScalpram;  M.Hillana;  Unio  crassissimus ;  Amphidesma 
rotundatitm;  Pkoladomya  ambigua ;  Trochis  Anglicus ;  T.im- 
bricatus;  Belemnites  sulcatus ;  B.elongatus;  B.  apicicurvatus  ; 
B.  pistilliformis ;  Ammonites  Walcotii  (Fig.  80.),  character- 
istic ;  A.Jimbrialus  ;  A.  Henleii ;  A.  communis ,-  A.  planicos- 
tatus;  A.faUifer  ;  A.  helerophylbts  ;  A.  brevispina  ;  A.  Jame- 
soni;  A.Turneri;  A. stellaris ;  A.Bucklandi  (Fig.  83.},  cha- 


Ootilic  Gntup. 


3*1 


rnctcntlic;  A.  obtusia;  j/.  SloiresiHA,  AmnlUieus);  J.sig' 
"lifir .-  A.  Cmybeari  ,•  A,  eoncams ;  A,  iltmptirniaam  ,■  At 
liirchii  ;  A.  Brfiii ;  SautHus  linralus. 

Alllioiigii  iliis  li»t  may  iis^iint  llic  Ktiitlciit,  h>  far  ns  to  show 
tlip  sItelU  sIiiUhJ  to  lit;  foiitKl  in  lliv  Mittic  mrk  in  viirioits  sitii- 
attnfis,  lie  muxt  tii;  cnuiioui  in  reliarritif;  any  )iiiriiciilnr  buls, 
wbcrcin  In;  niav  detect  any  uf  the  nliove  rtinaiii.i,  lu  tin:  loek 
iiiidtfr  the  lieaJ  of  wliicli  sucli  remains  an;  h«re  nuliced;  Inil 
rather  Itwk  at  ilic  ^'iicr.il  chnrncter  of  nil  thn  shelU  he  iiiny 
tintl  ill  Midi  1ic<Ik,  and  ihcncc  infer  ihdr  probable  similaiityi 
yet  with  much  re^crvr,  wliriithctypuimd  mc  rork  considcretl 
equivalent  lu  it  are  lar  diMaiit  from  <-iic)t  ollit-r. 

The  lolIoMin}^  aummnry  will  convc-v  an  idra  ortliv  f^cncriif 
with  tJieir  respective  nunilier  of  specie^,  >.iiiii:<l  by  various  un- 
thors  to  ha»c  been  iliwovervd  Hi  tlie  bed*  of  thu  gix>up  under 
«(n)*idrrnlion. 

/'/(i«/rt'.^Fiicoi<?cs,  3 species;  E!<|uUctuni,  1 ;  Pachyptcris^ 
fi;  Pccoptcris,  G;  Spliicnopivrig,  5;  Tumioplcris  'i%  Cyclo- 
plevi.*,  2 ;  (ilusso)iti;i'i«,  1  ;  Ncurofttcru,  'i ;  Lyooptxiilcs,  I  } 
i*Ierophyllnni,  t;  li^miiii,  11 ;  Ziiinitiii,  4  ;  Thiiyt^i»,4;  Tax> 
ite».  I ;  Diickliuulin,  I ;  Mamilhtriu,  1. 

Zooph'jia. — Achiileun),  ti ;  Maiion,  3;  Scypliio.  41 ;  Trago?^ 
9;  Spongtn,  2;  Akyonium,  I ;  Cncmidium,  9;  Limnoren,  1 ; 
Siphonia,  1;  Myrmecium,  1;  Gorj^niu,  1;  Millc)M)ra,  6; 
Mndre|>orni  1 ;  Cellepom,  2;  U(:ic|K)ra?  1 ;  FluKti'n,  1 ;  Cv- 
rioporii.O;  Af^aricin,  3;  Lithodeiulrmi,  3  ;  Ciiryophyllia,  7i 
Aniliophylluin,  3;  I'liii^iii,  2;  Cycbililc^  1:  't'urbinoliu,  2; 
'i'urt)iii(>liip\is  I ;  Cy»ihop)iyllum,(>;  Merimliioajii:  Astrent 
2.5;  Thaiiiiiiuteriti,  I;  Aulo|)ora,3;  lOninlopora,  1;  Favo- 
silcs  1 :  8|>irofv-)ru,  4 :  Eunomia,  1 ;  Crysaorn,  2 ;  'I'licoDoa, 
I  :  Idinoiiea,  I  ;  Alecto,  1  :  Berenices,  1 ;  Ti-rebellaria,  3; 
CcIUti:!,  1 ;  Sarvinulti,  1  :  IniricAria,  I. 

Rndiaria. — Cidaris  18;  1-^hinus  C;  Galcrilex,  3;  Cly- 
I>enstcf,  1;  Siiclcolites  (J;  Annnchyte^  I;  E>i«il«ngiis,  ♦; 
Clyfxrui,  6;  Kncriiiitcs,  2;  Ki(<^-n(iit:rintl«!i,  6;  ApiocriTiite-s, 
h;  Penuicriiiites  H;  Sulaiiocri iiitcs,  3;  Uhudocriiiile:),  I; 
Comatula,  4;  Ophiura,  3;  Asterio^  B- 

Annulata. — Lumbricaria,  G;  Serpula,  53. 

VonchiJ'eva. — Sfniifcr  or  Uellliyns.  3;  'rvrebrattiln,  59; 
Orbicula,3:  Lin;{iilii,  I  ;  (>>irca.28;  Kxofiyrii,  3;  (iryphicii, 
15;  I'lliatulii,  4  ;  I'ecli-ii,  25 ;  Moiiolis,  4  ;  P!a^io»loiiii(,  l»; 
PoMdoniii,  1;  Litiin,  5;  Avicubt,  12;  liioecramus  1;  Oer^ 
villia,  7;  Feriiii,  3;  ('refiaiula.  I;  Triaonellitci  {l'hil.\  3; 
I'imia.  7;  Myiili»,(>;  Modiola,22:  LittiodoinuK,  I ;  Chamn, 
3;  Unioj  6;  Trigonia,  15;  Niicula,  18;  Pcctuncidus,  2; 
Area,  7;  CucuIUch,  14;  I Iip])oditini,  1 ;  Isucardia,  II  ;  Car- 
dtto,  3;  Cardium,  II;  Myocoudio,  I;  jVsturte,  9;  Cra»- 
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doa,  7;  Venus,  1 ;  Cytberea,  4;  Pnllastra,  9;  Donas,  S; 
Corbia,  3;  Tellina,  3;  Psamnoobia,  1;  Lucina,  4;  Suwiii> 
nolariB,  2;  Corbula,  i;  Mactra,  1  ;  Amphidesina,  fi;  La- 
traria,  1 ;  Gastrochsna,  1 ;  Mya,  8;  Pholadomya,  SO;  Par- 
oopfea,  1 ;  Pholas,  2. 

Molittsca. — Dentalium,  2;  Patella,  8 ;  Emarginnla,  1 ;  Pi- 
leolos,  1 ;  Bulla,  1 ;  Helicina,  4 ;  Aaricula,  1 ;  Melanea,  5 ; 
Paludiaa,  1 ;  Ampullaria,  i ;  Nerita,  4 ;  Natica,  6 ;  Venne- 
tus,  S;  Delphinula,  1 ;  Solarium,  2;  Cirrus,  5;  Fleanito- 
inaria,  8;  Trochus,  21 ;  Rbsoa,  4;  Turbo,  8;  Phasiauella, 
8;  Tumtella,  5;  Nerineea,  6;  Ceritbitun,  3;  Murex,  S; 
Bostellaria,  3 ;  Pteroceras,  8 ;  Actseon,  5 ;  Buccinum,  1 ; 
Terebra,  4;  Belemnites,  65;  Orthoceratites  ?  1 ;  Nantilas, 
10;  Hamites,  1;  Scaphite3,2;  Ammonite^  173;  Aptychos* 
4 ;  Onychoteutbis,  1 ;  Sepia,  1. 

Crustacea, — Pagurus,  J;  Eryon,  4;  Scyllarus,  1;  Pal»- 
mon,  S;  Astacus,  6. 

Imecta. — Libellula,  1 ;  ^schna,  1 ;  Agrion,  1 ;  Myrme- 
leon?  1;  Sirex?  1;  Solpaga?  I. 

Pisces. — Dapedtntn,  1 ;  Clapea,  5 ;  Esox,  2 ;  Uraans,  I ; 
Sauropsis,  1 ;  P^cholepis,  1 ;  Semioootus,  1  ;  Lepidotes,  3 ; 
Leptolniis,  S ;  letragonolepis,  4. 

Bepttlia. — Pterodac^lus,  7 ;  MacrospondyluH,  1 ;  Croco- 
dilus,  3;  Teleosaurus,  1;  Megalosaurus,  1;  Geosaurus,  2; 
I^certa,  2 ;  Rhacheosaurus,  1 ;  ^lodon,  1 ;  Pleurosaurus,  1 ; 
FlesiosauTus,  6;  Ichthyosaurus,  4;  Tonoise,  1. 

Mammalia. — Didelphis,  2  *. 

Thus  making;  Planta,  17  genera,  SI  species.  Zoophyla, 
48  genera,  175  species.  Kadiaria,  17  genera,  94  species. 
Anmdata,  2  genera,  59  species.  Conchifera,  55  genera,  406 
species.  Mollusca,  39  genera,  372  species.  Crustacea,  5  ge- 
nera, 1 5  species.  Insecia,  6  genera,  6  species.  Pisces,  1 0  ge- 
nera, 22  species.  Reptilia,  13  genera,  31  species.  Mamma- 
lia, 1  fi^enus,  2  species. — Total  20S  genera,  1233  species. 

Although  this  summary  cannot  be  considered  as  strictly  ac- 
curate, the  present  state  of  our  knowledge  respecting  organic 
remains  rendering  the  catalogues  of  those  contained  in  any 
series  of  beds  imperfect,  it  may  stitl  be  useful  as  an  approxi- 
mation to  the  truth,  and  as  aifording  a  general  view  of  the 
fossils  stated,  for  the  most  part  by  those  now  considered  as 
good  anthorities,  to  have  been  discovered  in  the  group  under 
consideration. 

It  has  been  above  remarked,  that  the  surface  on  which  the 

■  When  the  genus  hu  been  noticed,  and  the  species  it  repreiented  as 
undetermined  in  the  list*  st  the  end  of  the  volume,  the  genus  haa  been  con^ 
ndend  to  have  only  one  species  in  this  lummaiy.  Two  species  have  been 
OHgned  to  Didelpbii,  u  there  teems  little  doubt  of  that  facL 
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oolitic  fjroiip  was  ileiKwilcd.  was  probiilily  ill  verv  rariniu 
dvpttii  iMmnitli  lluit  ol'llic  M-ti;  and  lliut  rvvti  during  Uie  de- 
puut  ilMfllj  the  Kcui  viirinl  in  dr|>tb  over  il>e  same  point,  in 
consequence  of  uttivenic-iitt  in  thv  Ixnd.  Tlie  nature  of  dm 
organic  renwiii*  iilwi  giaints  to  the  proximity  of  dry  Uind  in 
«>mc  plaix-*!,  while  it  initv  Itave  been  comparntivdv  miiotc  tii 
ulherK.  It  docs  not  &«em  unphilusopliiml  to  inli.-r  that  the 
bays,  tn-cks  cotuaries,  rin;rs  ami  dry  hitid,  were  tciiiintetl  bv 
nnitnals,  citcli  li(l«l  to  tbc«ituiiiitM>s  whcrcitcmiUllcMl,  breed, 
sod  del«»d  iL<cirfroini)icutt«ck»oriis  vntfnii<w.  Tliat  strange 
reptile  the  tchtliyoMiuruH  '  (one  species  of  wlticht/.^<T/V(Hft<n, 
wu  of  a  large  ^ize,  tlie  jawN  1>eing  ^ifonjf,  and  occa«ionnl)y 
«gbt  feet  ill  length,)  may,  from  ii»  form,  have  briivwl  the 
warrs  of  the  hca,  dashiiij;  Uiroiij^h  ihcm  as  the  I'oiTicts  r>ow 
don;  but  the  Pli^iosaurus  at  least  the  species  with  the  lotif^ 
neck  (/',  dolic&odartiSy  6g.  67.>tt  would  be  betli-r  suited  to 


•  It  h  BUcmpteil  in  U»-  :immi.4  •.■.'■•'•■  ■~:m  t,_h^.  i-i.).  lu  convey  an  iAem 
vX  thr  probabh  brm  of  /   <  nl  of  the  hmd  of  /.  Itmunutri*. 

Hiefbnim  ii  lepnamicil  ■  j  ■!  j  ;  i  ;  ■.  iiic])nt>«hly  it  neiw  tfpoicd.  To* 
I  h«  pnrpMF  of  riUhiliiig  it*  fcirn. 

t  Tbc  animal  la  rqmMRUd  ia  Uic  ac«  of  calcUi^  •  PUr^Jatlgle.     Il  i* 
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have  fUlied  in  uliallow  creukv  oik)  buys,  derended  from  lieai^ 
breakers,  Tlie  Crocodile*  were  prolnlily,  as  t!>eir  conf(eners 
of  the  present  da^'  are,  lovers  ofrivers  and  estuaries,  and  like 
tlicm  ticuructive  and  voracious.  Of  the  various  reptiles  of 
tliis  period,  the  Ichthyosaurus,  particularly  iltc  /.  ptatyodon, 
»etm»  to  hnvc  been  best  suited  to  rule  in  the  waters,  itt  power- 
.  fill  and  capiiciuu\  jnu's  being  an  overnuilcli  for  ihose  of  the 
'  Crocodiles  mid  PIcMusiUiri,  Tliuiik*  to  Profeuior  Hucklnrul, 
we  are  now  acnuainted  with  flonie  of  the  food  upon  which  thei« 
creatures  lived:  their  fossil  f^-ces,  named  Cojira/iln,  having 
BfTordcd  evidence,  not  only  that  they  devoured  fish,  but  eadi 
other ;  the  smaller  becoming;  the  prey  of  the  larger,  as  is  abun- 
dtnitly  tctitified  by  the  undigested  remains  of  vcTtebrn^aiid  other 
bones  contdined  in  the  coprohtes*.  Amid  such  vnrjicity,  it 
Seems  wonderful  thiit  so  many  escaped  tu  be  iinbeddetl  in  rucks, 
and  after  the  lapse  of  ngea  on  ages  to  teii  the  tale  of  their  exist- 
ence as  former  inhabitants  of  our  planet.  And  ;itranj»  inha- 
bitants they  undoubtedly  were:  lor,  as  Ciivier  says,  the  IcK* 
thyosaurus  lias  the  snout  of  a  dolphin,  the  teeth  of  a  crocodile^ 
the  head  tind  stenium  of  a  li/.nrd,  the  extremities  of  cctacea 
{being,  however,  four  in  number),  ami  the  vertehne  of  fish ; 
while  the  PlesioMiuras  has,  with  the  same  eelacetuis  extremi- 
ties, the  head  of  a  lizard,  and  a  neck  resembling  the  body  ofa 
scrpenif. 

It  is  almost  needless  to  remark  that  tliesc  two  cenera  have 
disappeared  from  the  surface  of  our  planet;  and,  as  the  stu- 
dent may  have  collected  from  the  various  lists  of  organic  re- 
mains, even  previous  to  the  deposit  of  the  supra  cretaceous 
rocks,  at  least  as  far  as  regarils  Europe. 

The  vegetable  remains  have  been  acctmiulittcd  in  particular 
places,  Mjch  as  Yorkshire,  Brora,  and  purls  of  Gcrmuiiy,  at 
about  the  same  period.  Circumsiances  therefore  mnat  have 
existed  at  such  situations  not  common  to  the  whole  area. 
Tlicsc  deposits  do  noi  seem  the  result  of  violence ;  for  the  ve- 
celablc«  arc  well  preserved,  as  if,  like  the  fiorlus  niccus  of  the 
uotnntst,  for  the  purpose  of  examination.  By  tlieirnid  we  learn 
that  tlic  vegetation  which  then  clothed  sonit:  ]iarLi  of  this  fior- 
tion  of  our  pliuiet,  no  longer  resembles  that  which  we  now  see, 
but  one  widely  diflerenl.  PerbajM  we  may,  in  aniicJ|>atioit, 
look  forward  to  times  when  tlie  geologist  may  speculate  on 


figured  At  (wimmitig  iiigh  akoi'c  tlic  wuiit  for  the  purpofc  of  thowitig  iu 
gi>lii,'r:il  tuna.  It  nior(<  jinibMlily  ivtiiii  lieni-uth  llie  suT^e,  In  \hr  iiMnnrr 
of  cmciHliU*,  which  wouM  enable  it  (lie  belltrr  to  tupport  it>  great  Iciijlh  i^ 
neck. 

•  Fdi'  iui  iiitcrciliiij;  occount  of  Coprolitcs  nod  Ihcir  content*,  (oc  Bdck- 
Und'*  Mvinoir,  GmiI.  Tmiii-  2iid  st-rie*,  vol.  iii. 

t  Cuvior,  0«.  Fomildi,  t,  v.  This  notice  uf  the  Flcaiosiiurua  apjilic*  mor* 
pnrtiEulnrlv  to  P.  delichoAtirui. 
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the  proximitjT  of  certain  lands  near  places  wlivrc  thv  abiimliuit 
remuinK  of  vcffctablcs  luitl  ccruiin  atiimiils  wnitlii  Kvem  U>  |><>iiit 
to  suet)  coii«;luxiun»,  ewn  tlinii;>li,  from  the  varioiu  nioveniciils 
in  Uie  land,  no  part  of  micli  »ncieiit  continents  or  iiiionds  may 
now  appear  on  tlie  surtuce.  We  of  the  present  day,  bowerer 
desirous  we  may  be  to  elucidate  tlii^  subject,  seem  to  po»e» 
loo  tew  dttta  to  proceed  in  the  Intjiiiry.  One  thin;;,  however, 
the  xludcnt  should  bear  in  mind  :  he  must  not  consider  (lint  all 
older  rocks  in  the  vicinity  of  others  of  more  recent  origin, 
tliougii  now  rixitif;  in  tnouiititinit  higlt  above  tlienij  necessarily 
formed  the  dry  land  previously  tu  ilie  de|>osil  of  the  newer  rocks: 
for  amid  the  various  surface-clianj^es  tliut  have  been  efTected^ 
such  older  rocks  have  IVeqiienily  l>ecn  upheaved  aller  the  for- 
malioii  of  the  more  recent,  as  ii  shown  by  the  mode  of  i^trati- 
iicjuion  near  the  junction  of  the  two,  tlic  one  bein;;  tilled  up 
with  ttt«  other.  We  may,  perhaps,  more  clowly  appruacJi  tho 
truth,  when  we  find,  as  in  Normandy,  ttie  oolitic  group  resting 
quietly  on,  and  surrounding,  disturbed  older  strain;  so  tliat  in 
that  country  (and  the  »mie  ol>s«rvnii(>n  applies  to  odier  situ« 
aiions)  we  may  conceive  tlie  sea  in  which  the  oolitic  rocks  were 
formed,  to  have  bathed  the  shily  and  granitic  diiitricts  of  Nor- 
maudy  uid  Itrittaiiy. 

Fig.  88. 


Scdv  ^  t  uf  nature. 


Those  strange  flying  creatures,  tlie  Pterodactyl c*,  must  hnvc 

'    probably  subsisting  on  invecLs  sncJi, 

bgorcd  above,  whico  was  obtained  by 


)i[)orted  on  dry  land,  probably  subsisting  on  invecLs  siicli, 
among  otlicrs,  as  that  figorcd  above,  whico  was  obtained  by 
Mr.  Murchtson  from  the  c|uarries  at  Solenbofen,  wiici-e  the 
j^H     rcms 

■         11 


among  otlicrs,  as 

Mr.  MuTchtson  l.wu.  ...w  .j..... .n^.  ~>.  .^^.v.u 

remains  of  PterxMJactylcB  are  also  discovered. 

Hint  the  Pterodactylcs  should  be  scarce  tossils,  is  what  we 
night  cx|>ect,  for  the  drcunistiuices  favourable  tu  their  prcser^ 
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^^H  vation  xaxxfA  liiive  been  cxtrcntdy  rare.  Even  supposing  that 
^^H  tliev  (la«hrtl  ittit  town  in  ptir»utt  of  Uioir  inwcl  prej.  llicrc 
^^H  iiiu»t  tinvv  lieci)  a  conilniuiliiin  of  liiniiiuilu  nvcidcntf  Ui  linrc 
^^1  prcTCfiiud  th«  IHefXNtactjrlesaiul  ih«ir  intt!ii(Jed  ]irey  from  being 
^^  devoured  by  ibe  lisb  an<l  otlier  inbabiUiiu  of  (lie  Ma,  amcn^ 
^  ihe  exuvia;  ofwhicb  their  rcfoains  are  now  detecied. 

^^H  It  is  curious,  and  »ccms  \o  establish  a  connexion  between 

^^P  the  insects  nnd  the  I'icrodnciTies,  that  in  the  <>pot  where  the 
^^H  remainx  of  the  \\\\U:t  arc  mo^t  abundant  (Solenbolen),  the 
'  grcaiVKt  tpiantitj  of  fotkii)  iii^iects  yet  noticed  in  the  oolitic 
group  has  l)cen  detected.  At  Stnnotlieht  also,  where  llie  rc- 
miiinx  of  ini«cts  are  Mated  to  have  been  di^coveml,  the  extivtir 
of  Pterodiictyles,  according  to  Prof.  BuckhiiKl,  are  al.io  oli- 
aerveiL  Not  so,  liowever,  with  the  Fiero<iactyie  of  Lyme 
Regis,  whoso  remains  arc  mixed  n-Ith  those  of  Ichthvosauri 
and  other  marine  animals  ami  where  insects  have  not  yet  been 
detcctctl.  But  when  we  cui>»idcrihc abundant  exuvisufPlest- 
osauri,  perhii|ii«  we  may  not  err  greatly,  in  considering  drjr 
land  not  very  far  distant  from  the  >|Kit  wherr  wc  now  find  their 
hoocs  entombed.  Be  the  case  us  it  may,  a  l*i(.-rodactylc 
ill  a  sea«  amid  Ichthyosauri  and  other  voracioua  creatures, 
must  have  had  but  a  slight  chance  of  e'icajie;  and  geolc^sta 
^lould  be  grateful  that  any  combination  of  circumstances 
should  have  so  far  prevailed,  as  to  permit  the  preservation  of 
even  a  sinolc  individual,  to  show  us  Uie  strange  terrestrial 
creatures  tliut  then  existed. 

In  the  liiu  nf  Lyme  Kegis,  the  Ichtbyovauri,  Plesiosaurt, 
and  niiiiiy  other  aitiiimix,  si'vni  to  have  AufTtred  a  somewhat 
sudden  death ;  for  in  general  the  bones  are  not  scattered  about, 
nnd  in  a  detached  stat^  as  would  happen  if  the  dead  aniuial 
had  descentled  to  the  bottom  of  the  sea,  to  be  dccompo^eil,  oi* 
devoured  piecemeal,  as  indeed  might  also  hiippcn  if  the  crea- 
ture Hontcd  for  a  time  on  the  surface,  one  animal  devouring 
one  pan,  and  another  carrying  ufi'  «  diilt-rcnt  portion  :^ni 
the  conirary,  the  bnnr.t  ot  tlie  skeleton,  though  fretjucntlv 
compressed,  as  must  »^i^e  from  the  enormous  weight  to  whicli 
tbcy  have  so  long  been  subjecieil,  are  tolerably  conitectud, 
freijuently  in  perfect,  or  nearly  perfect  order,  as  if  prepared  by 
the  analoDiisU  The  skin,  moreover,  tnay  sometimes  be  traocil, 
and  the  compressed  contents  ol  the  intestines  may  at  limes  be 
also  observed, — nil  tending  to  show  that  the  animals  were  sml- 
ilenly  destroyed,  nnd  ns  >.udcU-nly  presi-rved.  Not  only  has 
d)is  iipparcntly  Imppeniii  to  tiiese  rejitiles  which,  brcjilhing  air, 
might  under  favourable  circumstances  be  drowned  simidtiine- 
ou>ly  ill  great  nuniliers,  but  also  to  the  raollusca,  to  which 
constant,  or  ne:>r1y  constant,  immersion  in  water  ts  absolutely 
necessary.     Among  tiie  multitude  of  Amiuunites  discovereiJ  in 
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tfie  lia>t  I  have  often  olwcnrcd  indivicluals>  of  wbich  the  laroie 
linuinff  chamber  of  the  lait  whorl,  wliere  tho  bm)y  of  the 
taunial  aeeaa  to  fajiv«  be«n  pliiced,  wo*  hollow  l(>r  hull  iu  di- 
•Mnoa  upwards  lowartU  the  ujieriure  or  motith,  ns  if  the  ani- 
mal, when  overu'he!m«d,  hail  reireatwl  a*  far  as  jxr^-iible  iiiln 
this  part  of  the  shell,  so  that  the  muddj'  matter  was  pre v en le*I 
from  compleielv  tilling  it.  This  idea  is  rendered  more  pro- 
biible  froin  (lie  condition  of  the  cnlcurcous  mnlier  filling  the 
rvfnnininjf  liurtofthefrn-at  caviiy,  which  isexcccdinglybituniH 
nons,  as  would  ha|)|>en  front  the  < I ecoin position  of  the  animal 
within  the  remiiimler  of  the  c-hiiinlier. 

The  student  should  not,  from  what  lias  been  above  remarked 
respecting  the  lins  at  a  particular  point,  Lyme  Uegis,  comidcr 
Uint  such  observations  arc  applicable  to  the  same  rock  gene- 
rally; or  even  that  tlic  lias  of  Lyme  llegis  has  suddenly  been 
firoduced  in  tlx  whole  thickness  at  once:  on  the  contrary,  the 
iaa  Taries  niaieriully  at  different  points  a»  we  should  expect  it 
to  do,  from  dilien-nt  local  causes;  and  the  lias  of  Lyme  Re;^s 
bears  evidence  of  succe^iive  depusilion,  iu  jwrt  during  a  stale 
of  comparative  tranquilliiy,  and  partly  in  coiJM;(piciice  of  n  se- 
ties  of  small  catastrophes,  suddenly  dewtrajring  the  aniinalit  then 
existing  in  particular  spots.  One  observation  is,  however, 
neceMtar^',  and  it  will  be  often  Applicable  to  other  parts  of  ilic 
oolitic  rocks  in  various  situations, — that  durinpr  ibe  formation 
of  die  lias  in  this  part  of  Knglaiid,  there  has  been  a  certain 
change  in  llie  animal  life  of  ihtt  ^n■ne  place.  Tluis  the  animals 
and  shells  in  the  ujiper  pan  of  Uiik  rock  dilli;r  in  the  maas 
from  those  in  die  lower  portion.  Very  fre<|Mently,  alto,  [>ar- 
licidar  strata  oiibrd  certain  organic  renmins,  while  all  others 
are  exceedingly  rare. 

Notwithstanding  the  temptation  to  treat  of  the  probablu 
circumistitnccs  that  liavc  accompanied  the  dc|)o!iit  of  a  particu- 
lar rock,  even  within  the  distance  of  a  few  miles  wt  must 
abstain,  ka  it  would  Iciid  u$  into  detai)  not  compatible  with  (his 
work.  It  may,  however,  l>c  remurkvil,  that  llw  destruciiun  of 
the  animals,  who>e  remains  are  known  to  us  by  tl>e  luune  uf 
Belcmnites,  was  exceedingly  great  at  this  place.  When  the 
upper  pan  of  the  lias  was  deposited,  multitudes  seem  to  have 
perished  simultaneously,  as  is  attested  by  a  beil  composed  of 
little  else,  bcncalh  Cioldcn  Cap,  a  clifl*  lietu-ceii  Lyme  Kegis 
and  Bridport  Harbour.  Not  only  are  milliou!i  tntombcd  in 
this  bed,  but  in  the  u]>])er  part  <>!'  the  lias  generally.  The  pro* 
ductioQ  o(  such  a  bed  would  seena  by  no  means  dilEeult ;  for 
WB  have  only  to  consider  the  occurrence  at  some  circumstance 
destructive  to  molluscous  creatures  in  the  fluid  containing,  ctr 
otherwise  carrying,  the  bclcmnitex, — such  as  might  l»appcn  to 
those  swarms  of  moUuKa  which  sometimes  surround  the  navi- 
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{r»tor  in  wnrm  liiiiuulcs, — iiihI  tliu  fluiiliii^  itiiiiiml  mnsv,  If  not 
immediately,  woulil  cvviiiiiully  ilcsa-iid  in  ihc  Ixitliim ;  at  luist 
the  part  that  escaped  dit;  preiluccouii  animals,  which  indeed 
mijilit  be  driven  away  bv  ibe  circuniNlance,  whatever  it  was, 
that  destroyed  Ihe  iiiutluscous  aiiiniaU.  Supjiosc  a  multi- 
tudc  of  the  common  cuttle-fish  to  be  suddenly  killed  by  llie 
irniptioii  of,  or  ihdr  ctitraiicc  into,  water  charged  with  ciir' 
boiiic  iicid ;  their  imvninl  butics,  ns  they  are  ciiiiitiKiiily.ivrmcd, 
would  be  ttistribtiled  over  u  common  ^u^tilce  ul'ter  the  de<;oii>« 
|)oxition  ut'  the  iiuimals,  which  were  not  Uiiety  to  lall  a  prev 
to  otJier  creatures;  for  those  which  were  not  destroyed  with 
tlie  cutlle-l]sb,  would  avoid  the  water  so  charged  with  carbonic 
acid. 

The  vef;ctablc>>  of  the  lins  of  tins  pbce  occur  in  two  difivr- 
cnl  stales :  the  one  showing  that  they  have  been  scarcely  in- 
jured before  they  wei-e  itribvt^lded ;  the  otlicr  seeming  to  point 
to  tlie  fracture  4>f  wood  into  juiilts,  the  sniuU  branches  trun- 
cated, asiflliey  bad  been  broken  either  during,  or  previous  to, 
their  drift.  These  latter  nio»t  frequently  occur  in  argi]loH»l- 
careous  nodules,  olten  of  large  size:  but  the  nodules  arenol 
concentric  concretions ;  on  the  contrary,  both  these  nodules, 
and  those  thai  frequently  envehmc  the  Ammonites  and  Nautili 
in  the  aruilluceous  beds,  ut-e  fissile,  the  line  of  the  laminiu 
being  paridlel  U>  that  of  the  general  stratification ;  so  tliat  thou^b 
the  nodules,  particularly  those  containing  Ammonites  ami 
Nautili,  arc  sphcrimlal,  their  frncUire  is  lamellar;  and  a  siic- 
ccNsftil  blow  in  the  tine  of  the  lamina-,  thiough  the  centre,  dis- 
closes a  fossil,  not  mifretjiietitly  a  fiith. 

It  being  H  very  interesting  inquiry  to  ascertain  the  chemical 
condition  of  organic  remains  entombed  in  various  rocks,  Dr. 
Turner  was  kind  enough  to  analyse  certain  fossils  from  the  lins 
of  Lyme  Uegis.  He  found  that  n  vertebra,  a  rib,  iind  n  touth 
of  an  Ichthyosaurus  examined  by  him,  had  nl)  a  highly  cry- 
stalline texture,  owing  to  the  deposit  of  carbonate  ol  lime,  of 
which  they  chiefly  consisL  The  colour  is  nearly,  and  in  paru 
rjuiie  black,  in  con.sei|uenGe  of  bituminous  mailer,  which  in 
general  amounts  to  not  more  than  3,  and  he  has  not  found  it 
exceed  j  per  cent.  The  phosphate  of  lime  in  tlic  vertebra 
amounted  to  about  89  per  cent.,  while  in  ihc  rib  and  tooth  it 
was  about  50  per  cent.  In  fhct,  as  mi^ht  have  been  ex{>ect«<], 
the  pho!^phute  of  lime  remains  in  greater  or  less  [|uantity  in 
ditfL-rent  specimens,  prolmbly  depending  on  the  situation  whcnt 
it  was  ]  ire  served,  iun\  on  the  otiniiuclnesit  of  the  original  bone. 

Dr.  Turner  also  ascertained  that  the  scales  of  DapfiUum 
jtolitum,  cleared  as  much  as  possible  from  adhering  limestlone, 
consisted  of  the  simc  ingredients  as  the  ichthyosauriaii  bon>es ; 
but  tlio  pbosphaLe  of  litne  aiiiouuted  only  to  19  per  cent. 
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or  course  care  wns  (nken  to  select  sucb  specimens  as  were 
I  Bot  impregnnteil  with  9ul|)huretoriron,ss  sometimes  happens; 
I  and  iliose  cxAiiuncd  were  found  to  be  rEinarkab)j-  tree  from 
iroi),  manganese,  alumina,  nnd  silica. 

When  we  view  the  oohtic  priiup  ii»  ii  wliole,  we  ciintiot  but 
remark  a  certain  gcnerid  niiittirinity  of  its  siructurv  ovpr  a 
considerable  portion  ul'  \Vfj>lL'rti  lCurot>c ;  showing  that  al  (he 
time  oi'ils  produettiMi  some  ttiinilitr  general  eaii^os  were  in  ac- 
tion over  A  |Minicular  jionion  of  the  European  area.  While, 
tiowevcr,  this  general  unilbrniity  is  sufficiently  obvious  over 
such  area,  it  U  iKjually  obvious  thnt  the  various  attempts  which 
have  been  made  to  detect  certain  minor  diriiionx  of  the  oolitic 
group  in  the  Alps,  in  Italy,  nnd  uthcr  piucua,  have  liven  by  no 
means  successful.  There  am  be  hltlc  doubt  that  a  very  hirgc 
portion  of  the  oolitic  »«mt  hiii  l>eeii  mechanically  produced, 
Orantinf;  tliix,  we  can  uarcelv  expect  that  perfect  uniformity 
to  exist  which  was  once  eonsiderecl  probable.  In  gwint  of  fact, 
minor  chaugen  in  the  nature  of  the  beds  arc  constantly  taking; 
place:  and  from  a  multiplication  of  these  minor  changes,  very 
considerable  ditfcretices  in  tbc  subdivisions  of  tltc  group  are 
produced. 

Tbc  annexed  prt^rtionnl  KectKins(Fig.  89.  Mid  90.)  will 
exhibit  iJie  dilierciit  develo|>menc  of  the  oolitic  mt\k»  in  the 
nonliern  and  southern  |>oriiun»  of  Ejigland  ;  the  siijierincuni' 
bent  crelficcoux  roL-k>  being  also  reprc^nledf  to  render  llie 
geoeral  changes  »till  more  apparent. 

Fig.  89.  Fig.  90, 

WilU  ^  Somertl.  Yorkthin. 
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As  tb«  tame  jHoporlional  scale  hns  been  adopted  lor  both 
■ectiOB^  the  ew  will  readily  seize  the  diflercDt  depths  of  th« 
cretAceons  aDu  oolitic  j^iips  in  each.  'Die  same  loitersi  also 
have  been  used  for  the  minor  divisions,  ko  tliui  the  rocks  in  one 
section  can  easily  be  coniiiiirejd  »ii!i  tliosc  in  tlic oth«r.  Crrta- 
ceoas  Group:  a,  cimlk;  A,  ujipcr  {rrvcii  iuiid  ;  c,  gault;  (/,  l«"fer 
green  sni)d.  (A.  and  d.  appear  to  be  absent  in  ibi>  Yoricithire 
section,  being  reprt-senled  bye.) — OoHUcGroup:  e,Kia\m«ndgt 
clay; /^  coral  rag,  and  its  calcareous  grits ;  g,  Oxford  clay,  and 
the  Kelloway  rock  in  its  lower  part;  i,  combrash,  and  forest 
marble;  (,  Bradford  clay;  i;  great  oolite;  i,  Fuller's  earth ;  m, 
inferior  oolite ;  n,  marlstotie;  o,  lias;  [/,  grnwl,  &c.)  It  will  be 
observed  thntsofnrusrcgHnUllicdirisionKC^and;;,  the  two 
sections  do  not  mucii  vary ;  but  (but  a  very  conxidenihle  cIiIRt- 
ence  exists  butwvcn  the  bed).  A,  /,  A;  4  i»  derdopcd  in  S>uih- 
ern  hihI  in  Northern  England.  Not  only  is  their  niineralogi- 
cal  character  diflerent,  but  their  organic  contents  are  lor  the 
most  iiart  distinct.  The  clays  and  liniesiones  of  the  South  are 
full  of  marine  rcmEiiii^,  while  tlic  shales  and  snndstones  of  the 
Nordi  abound  with  terrestrial  plants,  n  hich  liavt:  been  soibickly 
accumulated  in  ccrinin  beds  ii»  to  form  coul  strata.  TIm;  marl- 
Stone  (»)  and  the  liat  {«)  arc  also  far  inore  developed  in  York- 
shire than  in  Somersetshire;  ajid  the  former,  which  in  the  South 
may  be  considered  as  iJie  passage  of  the  inferior  oolite  sands 
into  the  liiis,  has  in  the  Norih  beconieof  more  im)H>rtanco,  and 
is  sqinnited  from  inferior  oolite  by  what  i.s  termed  tlii^  tipjtcr 
ha-t  simle.  A  thin  bed  of  clay  or  marl  is  indeed  inter^iotied  Ih"- 
tween  the  inferior  oolite  sands  and  the  marlsione  in  die  SoutJi, 
which  may  be  the  upper  lias  shale  of  the  North. 

The  terrestrial  character  of  the  organic  remains  contaii>e<! 
in  a  certain  portion  nf  the  oolitic  group  is  not,  as  has  been 
seen,  confined  to  Nordiern  EngKind  and  Scotland,  but  extends 
into  C'crniany.  Now  if  it  be  fair  to  infer,  as  it  seem's  to  be, 
tliat  when  we  iiiid  accnmnlaled  vegetable  matter  sufTicicntlv 
abundant  to  constitute  coal  strata,  aceom|>anied  by  beds  futl 
of  delicately  preserved  plants,  dry  land  could  not  have  been 
far  distant  at  the  time  such  vegetable  matter  was  deposited ; 
wc  may  conclude,  that  when  the  beds  of  Northern  England, 
Scotland,  and  a  poitloTi  of  Gcrmnny  corresponding  witli  the 
componnd  great  onlilc  of  Suiiilierii  England,  were  deposited, 
dry  land  esisietl  in  thai  part  of  our  plancl  now  known  as 
Northern  Kurope,  Mr.  Murclu.son  has  <ib*erved  vertical 
stems  of  Equisctum  columnar^,  apparently  in  t!)e  poHiiinn  in 
which  tliey  grew,  reminding  us  of  the  dirt  bed  of  Portland  and 
other  places,  in  the  lower  carboniferous  slinle  and  sandstone  of 
the  Yorkshire  oolite,  not  only  on  the  coast,  but  also  at  a  distance 
of  forty  miles,  on  the  north-western  escarpment  of  the  Yorkshire 
niuurlunds.  Tlii«  author  very  prujterly  concludes]  from  finding 
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the  Mune  planu  in  t)te  sninc  IkhI,  oikI  in  die  anme  poKiikin,  over 
so  i^fgs  ma  aren,  dist  it  i»  nlmosL  deniorutroblv  diat  th«  vvrlical 
posiiioa  of  die  EquUaa  caa\A  uot  have*  l)«en  lh«  cHeci  of  chmicr, 
UDt  miut  have  been  the  rt>ult  af  some  general  cau^e  acting 
over  (he  nren.  This  cau§e,  lie  further  observes,  has  very  pro* 
bablv  been  a  great  submergence  of  the  arent  permilliitg  lh« 
plants  to  retain  iheir  original  positions,  ntid  their  gtadiial  en- 
velopment by  mud,  »ilt,  nntl  sand  *.  Now  tliiv  lact  shows,  as 
IP  die  cat«  of  the  I'ortluid  dirt  btd  fur  another  period,  that 
the  conversion  of  dry  into  nubumteouti  laiitl  ha^  \tcvn  ex- 
ceedingly gradual  in  that  part  of  England  during  die  defXHiit 
of  tbe oolites.  IIow  far  thi^  fact  niay  be  fouml  more  genera] 
remains  to  be  seen ;  but  it  is,  as  tar  as  it  goes,  extremely  iii>- 
)N>nADt. 

If  wc  continue  our  view  of  the  ooune  of  tltc  brdi^  contrm- 
porancous  widi  dioM;  above  nodced,  from  NiMthern  to  Sotil);- 
crn  Europe^  we  ob.terve  diat  die  character  of  die  organic  con- 
tcdti  becomes  inuruie,  and  that  many  of  die  bed.s,  particiilarlr 
die  clays,  can  be  traced  over  extensive  areas.  The  muliiUide 
and  character  of  their  general  organic  contents  may  lead  us  to 
suppose  that  over  a  considerable  area, — one  extending  from 
Southern  Kngland  to  the  Jura,  and  embracing  a  large  portion 
of  France,  and  a  [wrt  of  Southern  <jer[nai)y,— die  sea  was  by  no 
means  deep  in  wliirh  the  bed>  deposited.  At  Stone^field  in- 
deed, the  shite*  of  which  place  have  recendy  hteii  Khonn  by 
Mr.  Lonsdale  to  be  u  lower  portion  of  the  great  oolite,  we 
have  evidence,  in  the  remains  of  the  Didelphis  and  other  ur- 

Sinic  exuvias  tending  to  show  that  land  may  not  have  been 
r  distanL  Now  if  we  connect  this  with  the  vertical  stems  of 
the  Yorkshire  oolite,  dicy  would,  both  taken  together,  lead  us 
to  infcrthal  the  dry  land  wiiHsomcwlint  extcnxive  at  tbiK  period 
over  what  now  cooKtiluteo  a  con  side  ruble  portion  nf  Knghind. 
It  has  been  above  remarked  that  the  Alpine  and  Ilaliini  ile- 
posiix,  etjuivateiit  to  the  oolitic  group  generatlv,  may  have  been 
fbrnted  in  a  deep  sea,  while  otner  portions  ol  the  same  group 
may  have  been  deposited  in  shallow  waters.  Ifwe  now  regard 
that  particular  part  of  the  scries  corresponding  to  llic  compound 
great  oolite,  it  up|WAr«  very  probable,  that  dry  lan<)  was  then 
abundant  over  what  now  coturtiiutes  Nordiern  Kurope,  ilial 
m-cr  SiHilbeni  Knrupe  there  waic  deep  water,  while  an  exten- 
sive area  between  the  two  was  shallow  water,  with  here  and 
there,  perhaps,  dry  land. 

It  would  niH  accord  with  the  plan  of  this  volume  further  to 
inreadgnle  die  probable  condition  of  the  European  area  dunng 
the  deposit  of  various  portions  of  (lie  oolitic  »erie*;  but  we  may 

•  Mnrcltif«n,  rroecedtagi  «f  the  Gcol.  S«c.,  and  MSS. 


8SS  Ootitic  Graqt, 

remark  that  the  ciay  beds,  which  can  be  traced  with  neatly  st-> 
milar  characters  over  considerable  areas^  while  the  changes  in 
the  calcareous  and  arenaceous  masses  are  much  more  compli- 
cated, is  precisely  what  we  should  expect  from  the  transport 
of  comminuted  matter  mechanically  suspended  in  water.  For 
the  more  comminuted  the  matter,  tne  further  will  moving  water 
transport  it;  and  consequently  the  uniformity  of  the  deposit  of 
auch  a  mixture  will  be  greater  than  from  less  comminoted 
matter, — supposing  always  the  iransportine  force  to  be  equals 
or  nearly  equal.  While  on  this  subject  it  Aiould  be  remarked 
that  the  sands  of  the  inferior  oolite  cover  a  very  considerable 
area,  extending  from  Northern  far  into  Souihera  Europe. 
Of  all  the  divisions  of  the  oolitic  series  the  lias  is  most  uniftwio 
over  the  whole  space  occupied  by  it,  for  its  variaticms  are  com- 
paratively inconsiderable  in  Great  Britain,  France,  and  Ger- 
many. It  is  not  until  we  enter  the  oolitic  districts  of  the  Alps, 
and  other  portions  of  Southern  Europe,  that  we  find  even  tbe 
mineralpgical  structure  very  materially  altered. 
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Section  VII. 
RED  SANDSTONE  GROUP. 

Btk.— Ri'd  nr  Vai1«gM*d  MarU  IManti  Ir'artt.  Fr. ;  Kettptr.  Biah  titf 
^t,  Qn.).  Mii«ebetk*lk  {Caleairf  CanHiilMn,  \l  (Ironi;-)-  R«l  ur  ^'a- 
tiifatcASundttoat  lytttBtdSaHiiiloat,  Kii^.  Aiitb. ;  Grii  fliffarrv,  I'r. ; 
Rmitir  SnfHiltin,  Grt.).  Zirlitltiii  {Hagntuan  Limfil'vt,  t  hk.  Aulli-: 
C*Itttirt  alpin,  Fr. ;  AlptnknttttftH,  Ucr.).  Kolhltf^fciidn  (.Vrv  Hr3 
Con^ouemlf,  /,nitr'  A^ir  Sfd  SamUiant,  Ettltr  IlrJ  CoagUMrralt, 
Vttg.  Auiii-;  Todtlir^rMlii,  Itoiht  TodlUr'jaidr,  Gci.i  6'riir  Ho%se, 
Fr.;  PMrfkiie  Hovgnait,  AL  Bion^.j. 

Tuis  gn>u)>,  wliici)  is  often  nnc  of  very  considernble  thickness, 
luccwtls,  in  the  iieacemltng  order,  lliut  prcvioutily  riottcvd. 
~?i;rlj»|>i  verjf  line  lines  of  iJUtiiiclion  ^liuiiltl  iiml  be  ilniwii  l)v- 
tween  (he  two ;  lor  wlicn  the  lower  pnrt  of  tlie  oik;  utui  i)ie  uji- 
^  er  part  of  the  other  have  been  coii§i(leraly  developed,  tlii-v 
KKXa  in  some  nim^urc  to  pnss  into  e.tih  other.  Tliis  IH  M. 
Charbnul,  who  l!r!>l  observed  ihu  ciivuin&Uiucc  In  the  vicinity 
uf  Xamw  I«  Siiulnicr,  lo  clius  the  hiu  with  the  variegated  marls 
which  corutitiile  the  upper  portion  of  the  group  under  consii- 
deniliuri.  Tlie  rockn  eoni|K>«in;{  the  ii-*l  iiuuUlone  grwiip  oc- 
cur in  the  tiillowing  de^ceniline  order:—  1.  Varirgntcd  Mar]<ii 
fi.  MuM-helkalk;  3.  Red  or  Vtiriej^led  Sandstone;  4.  Zecli- 
sldn :  and  5.  Rothtiegendes. 

Vatifgated  Marls. — [n  the  district  of  the  Vosges  and  in  th« 
nciglibouring  oountiicK,  diesc  commence  beneath  the  sand^ttone 
named  lias  snodttone,  into  which  thev  fp^duailv  [mum  ;  the  up- 
per pnrt  of  the  vnrie;;iitMl  iiinrh,  wiiich  are  (p^"^"*  presenting 
ihin  betlx  of  black  >clii.itoie  e];iy,  and  uf  ipiari70%e  »imdMoiie, 
nearl}-  without  cement,  which  latter graduuilv  beconie.<^iiieIias 
sandstone, — a  rock  that  pas&es  into  the  lias,  and  contains  the 
same  organic  remains*.  M.  KJic  de  Geauiuont  observe^  that 
in  many  countries  the  rariegatcd  marls  can  scarcclf  be  Hpa- 
rat«d  from  the  liii»  i^ndMoiie,  even  artificially,  as  is  clone  in  tlie 
Votges;  li>r  ihej'  apiiear  lu  become  one  tIe[>ll^tt,  n.s  in  the  en- 
virons of  St.  I.«tfer-sur-Dheune,  and  Autun,  and  in  tJie  arkou 
of  BLii'giin<Iy.  The  variegated  marls  of  titc  Voiijis  generally 
are,  nt  their  name  implies  marked  by  different  colours,  among 
which  the  principot  arc  wine-ml  ami  greenish  or  blucish  gray  ; 
ihey  break  into  fragmcnis  which  liuvc  no  trace  of  n  Khistoac 
structure.     In  the  central  portion  of  tliese  marU  tlicrc  arc  beds 
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of  black  schistose  clay,  blu«sh  gray  sandstone,  am)  graybli  or 
yellowi&h  luagncsian  limestone.  The  sandstone  aiiuclay  ccm- 
tain  vegetable  impressions,  and  even  coot.  Masses  of  rock- 
salt  occur  in  the  lower  port  of  the  marls  lit  Vic,  Uicuze,  and 
other  parts  of  thai  dislrici;  and  musses  of  (;yp»iim  arc  found 
in  the  upper  and  lower  {>ortions,  but  priiiciiHtlly  in  the  latter'. 
According  to  M.  Charbaiit,  limesioiie  beds  slm<ti.i  entirely 
coniposeaof  shells,  are  fmmd  in  the  upperpartof  UiisdcposiL 

M.  voD  Dechen  remarks,  that  the  superior  white  sandstones 
arc,  in  the  neighbourhood  of  Stuttgard  and  Tubingen,  covered 
by  variegnted  clayey  marln,  by  which  they  are  sepHnitcd  from 
the  lias.  Tlicy  are  course  graim-tl;  and  the  friifjments  of 
(]uiirtz,  iinioluiie,  &c.  ore  sometimeK  a  foot  in  dluniclcr,  partly 
rotindeii,  partly  aiifjulnr.  Dark  gray  rolled  pieces  of  lime.i.tone 
sometimes  predominate  in  the  lower  bedii,  and  are  cenicnteil 
by  calcareous  matter,  containing  grains  of  quartz  and  teli^Mr. 
The  cement  of  the  other  beds  i^  f]uartzose.  The  sandstone, 
especially  the  upper  portion,  often  contains  so  much  carbona- 
ccou>«  nnitlcr  thnl  it  becomes  dark  gray  and  even  black.  Fi- 
broni  anlliracilc  a?Kl  pllcliccal  occur  in  it  near  ■Spiegel berg. 
At  Krlaheim,  nrar  Bulingen,  similar  coal,  with  Uirgu  ntiLvKes 
of  iron  pyrites,  are  found  close  to  the  lias  boundary,  'tlicw; 
carbonaceous  deposits  are  separated  from  the  sontUtoneii  Ik- 
neath  by  variegated  marls,  inclosing  thin  sandstone  beds  ciid 
traces  of  coal +. 

The  variegated  marN,  not  differing  considcrnblv  in  their  mi- 
neralogical  characters  occur  in  variou'^  parts  ol  the  north  of 
France  and  Germany,  and  according  to  M.  Dufn^noy  they 
crown  the  ral  sandstone  roctcsof  the  Smth  of  France,  How 
far  the  vnri<-giited  murl.%  may  be  traced  in  Krigland  rcniuins 
fiuextioniibli- ;  but  it  would  appear  far  from  im|irolinble,  that 
llie  upper  part  of  the  red  sandstone  de|iosit  of  this  country 
would  answer  sulHciently  well  in  its  mincralogicat  structure  to 
the  rocks  above  noticed  in  the  Vosges.  There  is  with  us  no 
apparent  piissugc  of  the  lias  into  the  red  sandstone  series;  on 
the  contrary,  wc  iionieiime$  have,  as  at  the  Old  Pnssagv  near 
Kristol,  a  kind  of  conglomerate  ofpiecet  of  limestone,  buite«, 
teeth,  and  other  remains  of  saurians  and  fish,  with  their  fosftil 
fa-ces  or  eoproUlrs,  which  would  soem  lo  mark  a  jjeriod  when 
comminuted  deposits  ceased,  and  currents  of  water  sufiicii^nt 
to  transport  pebbles  were  in  action,  accumulating  bones  and 
other  substances,  as  at  the  bottom  of  some  seas.  Where  seen 
on  tlic  souttiern  const  of  Kngland,  between  Lyim;  Itegis  nnd 
Sidmouth,  the  upper  [lart  of  the  red  !>tuiiUloiie  scries  is  solikc 
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the  rariegfttGcI  Riiirls  of  the  Vot^x  luiil  pnru  of  Germany,  tluu 
I  have  little  hesiuiion  in  coniiidcrinf;  tliem  con  tern  poriui«ou« 
deposits.  In  tliU  pan  ol  England  these  marts  contain  ve|^ 
titlilc  remains,  and,  ihou};h  rarely,  scntci*  of  lish  and  bonca  of 
pienxiiicl  vi«  (?). 

A>  the  lowL-r  lins  sandstunv  passes  into  ttiv  variegated  marls, 
and  even  seKm»  in  some  nica^nro  vqnividenl  to  thi^,  a  dc)K>$it 
of  ssikIs  having  [wsxibly  tukeii  place  in  on«  situatiun,  while 
marls  were  produced  in  another,  we  should  not,  when  eoniti- 
(Icring  the  ceneral  hubject,  loroe  our  conclusions  too  far,  t>ur 
carry  tliosc  divisions  which  may  be  locally  useful  bevond  the 
countries  vrhcrc  tlicy  may  be aiiiantapcously  cmployi-d.  I'rof. 
Pu»cli,  in  his  very  intercslin}{!ic«>uiilofllie  i'olish  rucks  stnt(!S 
that  Wtwecn  the  oolitic  sertr-^  of  I'oland  ami  t)ie  nniwhelkalk 
there  u  an  exicn>ive  am)  important  deposit  of  Mindklone,  usu- 
ally termed  ^iU  sandstone,  from  ibt  colour.  The  depu»it  is 
divisible  into  two  portions;  the  upjwr  being  Ibrnied  of  the 
white  sandstone,  while  the  lower  purl  is  composed  of  alterna- 
lions  of  line  white  marly  sandstone,  schistose  santltilune,  shale* 
and  other  schistose  and  dark-coloured  rocks,  tlw  whole  inclo- 
sing beds  of  coal  from  three  to  twcnly-fivc  iikIics  thick.  The 
white  xtndstone  of  ihc  upper  part  niter  nalcxwitli  thick  beds  of 
frny  blue  uiurl»,  partly  ml,  anil  more  rarely  vurtegiited.  Ileds 
of  limolonc  arc  nho  lound  in  it ;  Init  tlie  most  valuable  |>roduct 
is  inut  ore,  which  fu^li^h^s  iIh;  largest  amount  of  iron  of 
any  rock  in  I'oUnd,  twetity-s^ven  furnaces  affording  annuidly 
5(iO,000  quintaU  of  metal.  Fossils  are  rare  in  this  de|)Oisit, 
with  the  e\ce|)iiDn  of  vegetable  roniains.  'Si .  I'usch  refers  this 
rock  to  the  lias  sandstone,  the  same  as  it  occurs  in  ijtiabta,  in 
Scania,  and  in  the  Isle  of  Boinholm,  in  ail  which  placet  it  i* 
rich  l)»th  in  iron  and  coal*. 

M.  von  D«^lien  considers  it  very  duidttful  whether  we  strauhl 
refer  this  -.vhite  sanihbmc  to  the  liua  sandstones  and  varie;;alo(l 
Miarli,  or  to  tlie  inferior  uttlitc,  ami  rather  inclines  to  the  latter 
opinion,  as  it  occurs  between  what  is  considered  a  middle  mem- 
ber of  the  oolitic  series  and  the  muschelkalk.  lie  inon-ovcr 
remarks,  that  the  true  geological  position  of  the  sandstone  of 
Hot  nnd  the  north  of  Lund  in  8canta,  of  which  it  is  ihut^);t 
to  he  the  cmilinuntion,  is  by  no  meaiiit  seltlwl. 

Musrhelkali:- — A  limestone  viirying  in  texlure,  but  being 
must  fre<]ueiitly  gniy  uiul  com|>«ci.  It  is  occtisionidly  dolo- 
niitic,  and  ponies  into  marls  above  and  t>UK9ili.  Wl«-n  very 
OMitpiict,  with  numerous  remains  of  tlic  iCncritiili-s  muniUJ'ormit, 
ier  (3  very  characteristic  fossil  of  at  Irast  a  considerable 
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porlion  of  ihc  dqiosit),  ii  has  inucli  the  appearance  of  some 
ToricttcsofUiecitrbonilcrous  I  inicstonc  of  England,  Thcmiis- 
chclkalk  is  Kiiniclintcs  ihougli  rnrcly,  oolitic  (bclirovn  Stiih- 
lingcti  1111(1  Boniidorf),  niiil  contniiis  bv(U  olclicrt  (Wurivin- 
T^  and  .wiiic  places  in  (icrmuiiv).  0})>miiii  iind  iimrl  iiri: 
iC<inilT<fi}iieiiily  mixed  niiU  it.  Coppuroru  i.i  found  in  a  bi< 
luminous  marl-slate  in  the  neifjhbonrlmnd  of  Ilorf;eii,  on  Ui« 
eastern  border  of  the  SwarzwiLld,  which  has  led  to  die  erro- 
neous imprcs^iion  thai  tlicsc  bi-ds  bplongvd  lo  the  xechf^tein. 
Disscmiimtvd  copper  ore  is  n1si>  loiiiid  in  llic  lower  portion  of 
■tJic  muscliclknlk  iii  olhiir  |)nrt*  uf  Wurlembcrg  •.  It  is  *ocne- 
!«(,  OS  itt  Kjiinid  (Vosges),  kufliciL-iilIv  hard  to  be  employed 
nurble.  Ill  ^ume  situations  organic  remain^  would  appenr 
to  be  vc^ry  ahundaitt,  while  in  others  ihey  are  somcwliai  rare. 
According  lo  M.  Albeiti,  salt  is  contained  in  the  muschelkalk 
■of  WurtcmhcrKt:  and  M.  von  Dcchcn  states  that  salt  is  alsii 
■found  in  il  at  Bufllcbcn,  bclwccn  the  Tliiiringcrw-nid  and  the 
HnrlK.  'I'hix  rock  wonid  uppcar  to  be  tmknown  in  En^Und 
mid  in  tlie  North  uf  l-'runce;  but  on  the  eust  and  »»nlh  of  ihc 
latter  country,  and  in  parts  of  (icrmuny,  it  i>  found  interposeil, 
in  its  place,  between  the  variegated  marls  a»d  the  red  or  varie- 

{[ated  sandstone.     Accortling  lo  Piof.  I'lisch  it  occurs  in  Viy 
and.  and  k  described  as  being  gray  and  yellow. 

Btd  or  Variegated  Sandstone. — This  rock  Is,  as  its  name  im- 
plies, ofdifTercnt  lints— these  being  red,  while,  blue,  and  green; 
llie  former,  however,  ;;rcaily  predominating.  It  is  principally 
»ilireous  uiid  nrdlhiccous,  occnsionnlly  containing  mica,  masse;, 
of  ^vpsnm,  and  rock->nlt.  In  the  Vo.s<^-)i,  the  upper  jwrt  of 
the  variegated  uindslone  often  presents,  a<;u)rding  to  M.  Etic 
de  Beaumont,  thin  beds  of  marly  limestone  and  dolimiitc, 
which  gradually  become  more  abundant ;  so  that,  finally,  they 
constitulu  the  lower  part  of  the  muschelkalk  {■  An  oolitic  and 
calcnrei»m]i;;tK-sian  rock$  is  found  in  this  deposit  in  some  par U 
of  (Jerminiy,  and  c<ingIomeraies  .ire  also  included  in  it. 

A  very  extensive  deposit,  varying  but  little  in  its  cliaraclcr, 
occurs  in  llie  Vosges,  and  has  ihence  obtained  the  rumic  of  die 
GrSf  de  f'oS(;es.  A  flitference  of  opinion  xeemit  to  «xii.t  be- 
tween M.  Elic  de  Heaumont  and  M.  V'oliz  restieciing  tlie 
exact  incnibcr  of  llic  red  sandstone  series  to  which  lliiit  rock 
should  be  rdcn-cd ;  the  former  considering  it  tlie  etjuivalent  of 

*  Von  Declieii.  Omusn  Trniml.  of  Manual. 

t  AUiPrti,  Di*  Ovbiri,-*  dtt  KoHlpriilu  Wurli-mberc,  l&SO.  M.  Brtpnn 
,  notii:ci  srU  in  tlir  Miiichdlinlk  nf  I  Iiii.nifrhi:im,  and  olhsi  jilacot  In  ibe  ti* 
dnitv  (rf"  liHiitlbrrj:. — Cscn  Hciddbcrjicniiii,  1830, 

X  EUtr  ill-  l!i>utiiiicitit,  'I'crraiiii  i^c(?o□dairFt  du  Sj^lrme  dpi  ^'oif^n. 

i  Thr  grjiiim  lonnitis  tliit  ouliLic  Tock  uru  ladiuli'il  I'ruin  (he  cciiuc  lo  ih* 
ciTcunircrencc. 
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rtir  rolh«  Iodic  licgentle,  which  occurs  beneath  the  zi^chslein; 
the  liittcr,  tli«t  his  the  tower  portion  of  the  red  or  vnripgami 
UndxtotH',  which  rvsU  on  the  suvlisidn :  ns  the  /c-chstL-itt  U 
WMOliiig  in  the  (litirici,  tiicrc  is  perhaps  biil  lillte  cssviilinl 
(fifll-rfiice  in  th«t;  opiiiionK. 

TitL-  Gft's  dt  Voigti  is  essentially  composed  of  aniorphoii; 
grains  of  auartz,  cominonly  covcied  bv  a  thin  canting  of  red 
iwruxidr  ol  iron ;  among  which  arv  discovered  others  wliich 
ii[^wnr  rnigrncnts  of  felspar  crystals.  It  i»  oUcti  marked  by 
cnivi  and  diagonal  litniinnr  no  common  in  nrenal■eoll^  rock*, 
ihe  result,  pmlKibly,  ol'deposit  by  I'lti**  cnrrenls  of  wnlcr.  The 
n>ck  coiiUtins  tjuartz  [fcbbles,  M>iui;tifui-s  so  ubundnntly  as  to 
prewnl  a  conglomerate  willi  an  arcnactons  (.'<?ini-ni.  From  tlie 
mineral  character  of  these  pebbles,  M.  Klie  de  Ueaumonl  con- 
xidcr%  that  ilicy  are  derived  from  the  destruction  of  the  older 
rocki,  imd  arv  mer^-Iy  larger  poriionit  which  have  better  resisted 
iriiunitioii  than  the  smaller  griiins  composing  the  body  of  the 
sniidsione- 

The  rariej-ated  or  red  ^nixlslonc  of  some 
countries  afibn Is  a  gooil  bnilding-slone,  and 
when  nearly  free  from  colour,  as  at  Epinal, 
( Vosgcs,]  one  of  handsome  appcnmnrc.  In 
Mltiatiotis  where  it  becomes  M;histc»e  from 
mini,  it  is  often  entploveil,  tike  some  vtiri- 
eli«  ofthc  old  red  samUmne  of  the  Knfjlinh, 
fur  flag-stoncK,  mid  evi-n  lilt-i  for  house*. 

According  to  I'rof.  Seilywick,  die  red 
sandstone  occurring  above  the  iiiagnesiaii 
limestone,  in  the  North  of  Cn;{land,  reprc- 
srnls  the  BuDler  sandslein  of  Ovmiany.  tho 
raricgiite<I  marls  surmounting  it  being  the 
cipiiv^ik'iit  ofllickriiiierof  ihcNiimectniniry. 
Thiv  %nn(Kt(>»e  i«  reprenentc^d  it*  of  a  com- 
plex cliHr.ict4-r,  from  the  variable  mixtures 
of  sand,  sandstone,  and  marl.  In  its  range 
from  Nottinghamshire  into  Yorksliirc  it  is 
girnerally  coarso,  often  nearly  incoliereiit, 
nnd  here  and  there  |>as\e-*  into  a  fine  coii- 
f^lotneniie.  The  i-uiHtmeumlxtit  marts  are 
red  and  ;iy[i>fiiu»*, 

Ai  Wiiuelotine.  Mnimouticr,  and  Sul;t- 
Ics-Dains,   more  {>anictdarly  nl  the  hitler 
place,  numerous  vej;cliible  reinuiii*  have  l>ccn  discorcrcd  in 
the  rwl  sandstone.   These  have  been  described  by  M.  Adolpbo 
Broiigniarl.     Tlic  annexed  figure  (Fig.  91.)  rqircseiiU  a  spe> 

■  Sedgwick,  Ctol.  Truio-  2iid  seriet,  vol.  ni.  I 
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eimen  or  Voltsia  brevifoliat  from  Sul:t-)«- Rains,  remarkable 
AS  exhibiting  ilw  fructification  of  the  plant*. 

A/rchsttin.—Tlxx*  iiaine  lin^  rortiinalely,  been  oppUcd  by 
Humboldt  to  distinguish  a  liniiAione  series  of  a  very  variable 
churactcr,  to  whicK  different  names  were  given,  the  term  zcch- 
tlcia  having  bi-en  previously  applied  to  only  one  of  tlrc  varie- 
ties. The  various  beds  were  Known  to  llic  Ocrmnn  minvrs 
by  the  iinmvs  of  Aschc  (friable  marl),  Stinkitdn  (fetid  lime- 
stone), Itaiicliivackc,  Zvc^hstvin,  and  Kuplerschiefer  (copner- 
rslatc).  According  to  Daiibuisxon,  the  mean  thiclcness  ot  the 
_  copper-slate  in  these  couniries  is  alx>ut  one  loot.  The  zech- 
is  represented  as  sometimes  from  twenty  to  thirty  yarda 
ildc;  (he  rauchwacke,  when  pure  and  conipacl,  one  yard 
thick,  when  celhilar  sometimes  attaining  fiftrcn  to  sixteen 
yards ;  tlic  siiiikstein,  from  one  to  thirty  vards  tliick ;  and  tlic 
asche,  very  variable.  Notwithstanding  tliese  minor  divi^ioiiK, 
to  which  an  extraordinary  value  has  been  attached,  it  doe:* 
not  appear  that  they  citn  uIuuvk  be  observed  in  the  countries 
where  they  hare  been  estaliHUied;  for  I >aubuisson  observes, 
thill  the  upper  portions  pass  into  each  olltei',  and  even  stuike- 
times  into  the  zcchslein. 

Tlie  zechstein  of  Germany  is  composed  at  its  lowest  part  of 
,  thin  bed  of  miirl-shitc,  known  a*  tlie  oupper<shitc  [Kupfer- 
\Kkiefer)y  from  containing  findy-disseminnied  ores  of  yellow 
kcopper,  purple  cupper,  and  vitreoiin  cr>p|)er,  worked  for  cen- 
Ituries.      Ijmn  this  rc^Ls  the  ZfcAilrin,   properly  no  called, 
[%hicb  is  a  compact  dark-coloured  limestone.     At  ThahUer 
Lund  Stadtbergen,  fine  seams  of  marl-^late,  contauitng  disse- 
minated malachite,  alternate  from  ten  to  thirty  times  with  the 
bcd«  of  zechstein,  and  mtist  be  considered  as  forming  part  of 
it.     On  the  Upper  Saale,  at  Camsdorfli  the  marly  slate  lies 
entirety  in  the  Kcchnitcin.      The  njiper  series  of  beds  is  nwre 
irregular,  and  appears  to  have  been  more  influenceti  by  local 
causes.     Masses  of  dolomite  and  g)-p!iiim  sometimes  attain 
such  thickness  that  the  other  rocks  disappear.     Thedolomitc 
is  known  in  Maiisfcld  by  the  name  of  Uaucfmacke.    Rock- 
•alt  is  found  in  the  gypsum.     Beds  of  bituminous  limestone 
(Stinkffrin)  commonly  rest  on  tlie  gyp\um  and  tlic  accompa- 
ii^ng  marls  and  clays.  A  pulverulent  looM,-gr«ined  mass,  con- 
sisting of  limestone  fragments,  frequently  occurs  in  the  upper 
division,  and  is  iiiinietl  Atche.     In  this  division  there  arL-  nl.u> 
musics  of  carbonate  of  iron.     They  are  irr^ularly  combined 
with  limestone  (nameil  Eisenkalkstein),  AtCamsdorB'a  marly 
alaie  aecompuiiieM  tlie  iron-stone.     On  the  south  border  of  ibe 


*  Toknii  ffom  a  liguce  bv  M.  Ad.  Bronaniorl,  in  the  Aan.  de*  Sci.  Nat. 
t.  XV.  pi.  ilL 
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llaru,  wlivre  tlic  liii;^i»t  miuavs  or^'fuuin  occur,  ltiuc«loiiii« 
arc  found  nniung  llieiii,  but  arc  no  ititLTru|iteil  Uiut  iiw  trgiiLir 
order  o( titratiGcatioii  can  be obncrwct.  DmIx olan oolitic vha- 
meter  hi%  diiicovcreti  la  the  up^ier  divUiou  of  llie  z«cl)Mein 
iterics  of  Ocmiaiiy  *- 

Accurilin^r  to  I'rofuitor  Scd;;wick,  Uie  tnngncsiaii  timcslonc 
oi  llii:  Nortli  of  Kiieluiid,  wliicli  i«  Utc  i^jiiivnlciit  of  this  dc- 
|>ONit  ill  Gcrmiuiy,  is  dlviMbiv  iiilo,  I.  Mai'l->laU;  aiKl  n>iii- 
jutct  Hmetibwe,  or  compact  ftad  shcDv  limestoitCt  mid  vurii^- 
gated  marls.  2.  Yellow  niagiie^iaii  liiiKstoiie.  3.  lied  iiinrl 
and  f!\'psum.  4.  Tliin-bedded  limestone.  The  same  author 
OOiiiiKicrs  N'lk  I.  an  equivalent  to  llie  kupferscliiefer  and  ^jccIi- 
stvin,  aiid  Nos.  2.  3.  and  4.  to  tbc  rsucliwuckc,  ascbct  btiiik- 
ileiu,  &C.  of  Tliuringiu  |. 

tlutJiiirgendii.  — 'Iliis  nume  is  given  to  •  scries  of  red  con. 
glomeratex  aiid  )iand»toiie(  wliic^  occurs  between  tlie  z«di»tuin 
or  loagnoian  liuicttutie  niid  the  I'ocka  oJ'  the  next  gTX>up.  TIi« 
term  was  orif^nally  applied  to  those  beds  of  Thuringia  and 
other  ndjnccnl  countries  upon  which  the  copper- slate  reiMse§, 
Vrith  the  intervention  only  of  {xji'lions  wliicn  urc  while.  M. 
vol)  Dcdiun  remarks  that  the  rottilivgendes  appears  \o  he  more 
ticvvlopcd  on  Uitf  cast  »ide  of  ihe  llaitz  tliaii  at  nil}'  oUier 
(wiut  at  which  il  luis  bvcn  observed.  UikIlt  the  fVeitlie^cn- 
dft  (tlie  npiK-r  white  iiorliou  of  the  roUiliegendes),  which 
diML{)prar.s  with  the  marl-Klate,  there  is  a  red  .iliile  clay,  and 
a  fine-grained  •rgillaceoiiK  ^uiHUtone.  Beneath  thi>  U  a  jhir- 
pliyry  cottglomeraie.  The  porphyry  pebbles  are  remarkable, 
and  do  not  always  re»enible  ibe  nearest  quurlzilerous  porphyry 
oflbe  Saalc,  often  becom in i£ol' greater  volume  ns  the  distance 
from  the  latter  increases.  They  vary  in  siitc  from  that  of  a 
walnut  to  thut  of  the  6sL  This  conglomerate  is  wi<lGl3'  ex- 
tcndetl  throughout  lite  country,  and  it  i*  wortliy  of  remark 
iJiat  porphyry  jwbble*  an:  not  iii>tovcrwi  in  the  remuiiiiiig 
portion  of  ihii  riiUiHcgeiideit.  Kcd,  greeni&Ii,  yelhiu  i.ili,  and 
white  sandstone,  witli  an  uniform  grain,  are  sometimes  asso- 
ciated with  it;  the  quartz  grains  retaining  their  crystalliue 
structure^  and  being  cemented  by  argillaceous  matter.  On 
account  of  tlieir  roughness  the  sandstones  arc  wctl  adapted 
for  iiiillstunes.  as  at  Siebigkcrode.  These  beds,  with  coin- 
inoii  red  »nnd«loiieN,  Kchist«ue  samUlones,  and  &tate  clays, 
cniistitute  lliv  upper  divi^iion  of  the  rothlie^iendes. 

In  tlie  middle  division,  several  ihin  >eams  of  red  and  dark 
blue  gray  limestone  alternate  nitb  argillaceoiu  beds,  saud- 

■   Von  Upctipn,  (l«nnan  Traml.  ^Mfiminl. 

t  Svilgwivk,  on  ill*  Geulngirjil  lli'liilitiiiii  niid  Inlrmal  SUncluir  of  tlii> 
M^nwian  Limnlonv,  IW> :  Tram-  Gcol.  Sac.  2ik1  Serin,  vgl.  iiL 
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.  atone,  and  breccia.    Tbev  occar  r^ulariy  on  both  sides  of  k 
Tjidgc  at  Rotiicnburg  on  the  Saale. 

Tlic  tower  division  i<>  characterized  by  a  conglomerate,  in 

which  Itirgc  pebbles  of  splintery  gray  (|iiiirtz  occur.     The  cc- 

j  nieul  is  H  red  friable  (.-liiy.     Kock;^  «hith  liy  lh<ar  partial  du- 

jsti'uctioii  may  hiive  fiirnislied  iliese  (|iiuriz  pebbles,  are  not 

l.known  in  Nurthern  Germany.  They  occur  only  in  the  btgher 

Ipan  of  the  lower  division  of  tbe  rotblieicende&.    No  regularity 

lis  observable  in  this  lower  <tivisioiif  the  inferior  portions  of 

Jvbich  consist  ofschislosc  sandstone,  schistose  clny,  and  brcc- 

Icliu.     In  the  imtnediatu  vidnitv  of  die  tlarlz  vrnuwdtrkc,  peb- 

fblei  (if  this  rock  occur  iu  it.     The  pent  ml  colour  of  the  rotb- 

'liegeiuk-M  ii  cherry  11  ml  vinlct  red.    The  connexion  of  this  rock 

with  the  jiorjihyry  at  Wetllii  and  Loebejun,  at  Iblefeld,  on 

the  southern  flank'  of  the  liartz,  and  in  the  Thuriiigerwald, 

render  the  relations  of  the  whole  dqiosit  difficult  to  determine 

^Hiilo  in  the  llariz,  the  pebbles  and  rock  friij^iient;;  corrc- 

.■mond  but  little  tvilh  the  nearest  rocks,  in  the  'Inuringerwnld 

ifiey  invuriiibly  do  ^o  •- 

Such  iire  the  characters  of  tlie  rocks,  known  as  Ilothli^ 
gendes,  in  the  countries  whence  the  name  has  been  derived. 
Taken  as  a  whole,  ibey  are  for  the  most  part  conglomerated, 
formed  from  the  partial  destruction  of  those  roclS  on  which 
they  rest,  the  fra^nient<t  being  sometimes  angular,  as  well  as 
rounded,  and  of  considerable  size. 

The  researches  of  Professor  Sedgwick  have  shown  (hat  nn 
arenaceous  deposit,  of  a  soinewbiit  vnnnble  chnnicler,  and 
known  as  the  I'onicfrutt  rock  of  Smith,  is  in  nil  probability 
ih«  euuivalcnt  of  the  rodiliegendes  of  Germany.  It  may  b« 
tracen  between  the  coal  measures  and  zeehstein  (magnesiaii 
limestone),  niih  a  few  interruptions,  h-om  the  mouth  of  the 
Tyne  to  the  confines  of  Derbyshire.  Though  of  a  very  rari- 
xble  structure  and  thickness,  it  possesses  a  ceruiin  uniformity 
of  chnructer  when  viewed  on  the  large  scale.  Ccmglomeniics 
are  rarv,  and  are  Miinctimrs  xeen  nt  the  junction  of  ihi.-t  rothlie> 
gendes  with  the  uiugiie.siaii  limcsioiie  above  it.  A  coarse  sili- 
ceous  sandstone,  usually  of  a  red  or  purple  tint,  but  sometimes 
gray  or  yellowisli  brown,  seems  moAt  common.  It  contains 
pebbles  of  ([uariz  more  than  an  inch  in  diameter,  gencrBlly 
ranged  in  tines  parallel  to  the  stratification,  thougti  sometimes 
irregularly  disseminated.  It  is  olleti  a  mere  *and,  with  little 
or  no  cohesion  ;  and  this  charncler  t»  attributed  to  nn  abun- 
dance of  carl  by  fel»)iar.  Though  the  want  of  cohesion  would 
appear  common,  It  occasionally  becomes  sulTicieudy  hard  to 

■  Von  Dechcn.  Gerniaii  Truul.  af  Muiiual. 
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*flofd  litiilding^oiie  (Weiherhy,  Knarr^borough,  and  Hurt 
Hill,  Yorkshire).  The  oandstones  are  associaiecl  with  viirH^ 
patcd  mkaceous  sandy  shale,  and  variegatcc)  marli.  Thi« 
rolhlicijcndes  sometimes  becomes  a  btown  or  gray  micaceous 
Randstotic,  not  to  be  distinguished  Troiu  M>me  of  the  &and- 
stonw  of  ilic  coal  measures*. 

Mr.  Mutton,  though  he-  fidly  ndmiLs  the  variuUe  thickiivsx 
and  structure  of  ihi.s  roclc,  considers  that  it  mavi  in  the  county 
of  Durham,  lie  .taiiiliicturily  divided  into  two  ports;  the  u|>> 
per  con&isiing  of  un  incoherent  t^nd,  generally  of  a  buflT  co- 
lour, «hilc  the  lower  portion  is  more  consolitiutcd,  even  iat- 
nuhing  building  materials.  Though  the  colour  of  the  latter 
farics  maierinlly,  red  or  jiurplc  is  by  far  the  most  prevalent 
tiuL  'I'he  division  line  lictwLt;ti  thc^e  two  portions  is  geiw- 
rallv  well  deliiicd,  tiiough  they  sometimes  pajsa  tnseiuibly  into 
eacn  other  \. 

Prof.  Sedgwick  remarks  not  only  that  this  rothlic^endes, 
or  lower  (nett)  red  sandstone,  re&ts  uncontbrmably  on  the 
ctwl  measures  Itencath, — an  opinion  conlinnetl  by  the  obser- 
vations of  Mr.  Huiton, — but  ol»o  thnl  its  upper  Kiirltice,  that 
on  which  ilie  miigi>r«ian  limtslone  resit,  i»  tincvvn.  lusomc 
places  (llranhum  Moor,  North  Ueighiun,  Knuresborougii,) 
considerable  degradation  of  the  upper  surface  of  the  lower 
red  sandstone  has  taken  place  prior  (o  ihe  deposit  oftlie  lini^ 
stone;  showing,  as  Prof.  Sedgwick  remarks,  that  the  conti- 
nuity of  the  Iwo  de|)osiU  was  partially  interrupted  by  disturb- 
ing forces  |. 

Il  seemed  necessary  to  prcniiie  the  above  notices  of  the 
more  remarkable  mineralogieal  Atructure^  of  Ihe  various  rocks 
of  this  grou|),  known  as  Variegated  or  Red  Mar),  Muschel- 
kalk,  lied  or  \'ariegate«t  Nandstoiie,  /echstein,  an<t  Kothlic- 
oendes,  in  order  that  the  student  might  ho  acquainted  with 
Uic  whole  when  fully  developed.  Taken  as  n  mnss,  the  fi^ruup 
niav  be  considered  as  n  deposit  of  conghitnerate,  sandstone, 
and  marl,  in  which  Iinit«lones  ctccusionully  appear  in  certain 
Ivroi.t  ofthe  senes;  sometimes  nnv  calrjircou*  dcpo)<il  being 
abwnt,  as  tli«  maichelkalk  is  in  England;  sometimes  the 
Kechstein,  ii.t  in  the  East  nnd  Soulh  of  France;  and  somv- 
limvs  both  being  wanting,  as  in  Devonshire.  The  congi^v 
incralcs,  or  rotiiTicgvndes,  commonly  occupy  the  lowest  \Kai- 
lion,  though  congloinenUvs  are  oecitsionally  noticed  higlter 

■  S*dg«icki  On  llic  CroWical  Relalloot  uid  Intcnul  StnictlU*  of  iho 
MogiMAan  LJiuMlimc,  &c. :  tVuil  GcoI.  Soc.  'XnA  ttnet,  vol.  jii. 

t  Hutton.  On  Die  New  Knl   Sandstone   of  the  Coiuty   of  DnhUB 
Tniaf.  Nat.  Hitl.  Soc.  Ne<r«aatl*,  rul.  I. 

I  SMlgvrki,  OeoL  Ttaos.  3ad  *v6»^  v«l.  ili  f.  i\. 
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in  the  svrics  ;  the  santistone.*!  form  the  ccnlral  part,  and  the 
tuurl>>  Qcvtir  ill  llii;  hifjiicst  place. 

When  we  look  lor  the  cnusvn  whJcli  have  pnxluoei)  thu 
rnasa,  we  may,  jxitIiium,  iu  M*me  nii:u.%ure  approacli  tlienit  by 
oboerviiig  the  »Uitc  of  tliti  rockn  uii  which  it  rests.  Thc:i«  are 
found  in  the  greater  number  uf  inittances  highly  inclined,  con- 
tortedi  or  fracturcd;^-«videR<.'e3  ordisturbuncc  which  the  in- 
ferior and  older  rucks  have  fullered  previous  to  tlic  deposit  of 
tile  red  KSiidstone  group  upon  thein.  '1'Ik'sc  tippearaiices  nrv 
not  conrincd  to  uiie  particular  di^trlit,  but  aiv,  with  a  few  ex- 
ceptions, mure  or  Ivm  genend  in  Western  Kuru|>e.  l-'rotn 
AD  examinatiim  of  tlic  lower  beiU,  no  doubt  can  exi>t  that  tlie 
trognienls  of  rock  contained  in  them  have,  for  the  greater 
part,  been  broken  off  fi'oni  the  older  rocks  of  the  more  imme- 
dinte  neighbourhood.  It  therefore  dues  not  ap)K^ir  unphilo- 
sophical  to  conclude,  thai.  a.s  far  nt  leu-tl  as  regards  thitM 
lower  cuDglomeratc  beds,  we  have  nppruuclied  to  tHJinetliing 
like  cause  and  cflect, — die  cniise  tieiiig  the  disruption  of  tiie 
slrubi,  the  effect  being  the  dixpcrxioii  ol  fragments,  consequent 
on  till*  violence,  over  grcatter  or  less  spaces  by  means  of  wn- 
ter,  probably  thrown  into  agitation  by  the  di>turbing  forces. 
That  these  forces  have,  in  8citne  places  nl  least,  not  been 
small,  U  attested  by  the  large  size  of  the  frugmeiils  driven  oiF, 
and  die  rounded  coiulition  of  some  of  ihciit,  an  ninjr  Iw  well 
seen  in  the  vicinity  of  Bristol,  where  the  rolled  musses  oTcnr- 
boniferoun  limestone  are  sometimes  conxidcrable.  Of  die  evi- 
dence of  the  great  force  employed,  1  know  of  no  better  or 
more  eiuily  obitcrved  exiiiiiptc,  than  that  at  the  clifT  named 
Petit  Tor,  in  llnbbucombc  Bay,  Devon,  whence  m)  large  a 
portion  of  Devonshire  marble  is  obtained,  (^'ihis  tite  fi^tow- 
ing  is  a  section : 


Fig.  92, 


P.  Petit  Tor  Cliff,  a.  Fractured  limestone,  the  rents  fillcdt 
wben  sufficiently  open,  with  the  liner  matter  of  the  conglt^ 
merate  abo%'e ;  wlicii  small,  with  carbonate  oi  lime  4;  A  brec- 
cia composed  of  Urge  blocks  (some  many  timx  in  weight)  of 
the  same  marble  limestone  as  diat  on  which  it  rests,  mixed 
widi  otliers  which  arc  smaller.  The  cementing  matter  is 
sometimes  a  red  sandstunc,  nl  others  a  reddii.h  clay.  'Ilie 
marble  (known  as  Babbucoiiibe  marble)   is  wliolly  derived 
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Fig.  93. 


from  ibfew  blocks,  which  arc  iIcIscIimI  from  ihcir  siiunticinx, 
and  either  iwrtinlly  worknl  on  (liv  spot  or  rciiwvctl  eUcwhere. 
Upon  ihis  rest  t>uls  of  Una  c»ng]»incra1c,  kiiixiKtoiiF,  atx]  reel 
marl,  st  c,  which  are  surmountM  by  u  coii^iJerxiblc  thickiivss  of 
red  coi^OfDcrste  d,  exteniliiij!  i»any  fnile>  eiuiwurd,  uud  coin- 
posed  ot  angular  ]>ieci.>«  of  limtstone,  i)iimei'ou&  pieces  or>]ule, 
Micit  as  is  of  coninion  occurrence  in  lltc  surrounding  coun- 
try, us  uIm>  o\'  pebbles  of  fliiiiy  slate,  grauwacki-,  &c.  Among 
these  are  rouiiik-d  pk-cc^  of  various  red  quarizifcrous  porphy- 
ries. /.  A  limit  or  tttslocntion  of  the  striiiA,  bringinji;  down 
the  conglotneratcs  on  the  left  hiiiiil  ngnin^t  the  frncturul  linio 
stones  on  the  rigliL  8ucli  tkults  or  di^locatiniiii  nre  cunnnun 
in  (he  district. 

The  nnnexed  fiifure  (93.)  re|irescnis  one  of 
the  fiuiircK  in  llie  rnivtiired  linivstotie  at  IVlil 
Tor,  filled  with  the  uiniter  of  the  superincum- 
bent conglomerate,  li.  I).  IJniextone.  a.  I-lssurc 
filled  with  the  smaller  mutter  of  the  red  coiigl^K 
memlc  above. 

It  wi(l.  I  think,  be  scarcely  doubted  that  the 
nnguliir  blocks  of  llx;  conglomemiv  b  (Fig.  i^i.) 
have  IxTii  ik-tnched  by  violiiicc  from  the  lime- 
stone a,  and  that  dnring  die  coniniolion  ihcv  were  thrown 
upwards,  in  such  n  manner  tlmt  other  and  smaller  detrital 
KubsUnces  were  iiwinualcd  between  tlieni ;  (he  watery  nui&s 
beuig  highly  charged  with  .taiul,  mud,  imd  oihvr  substances 
hch)  in  mechanical  sn^peusion.  It  may  be  right,  whih-  on  the 
subject  of  thefc  Devoni>liirc  conglomerate^  to  adduce  evi- 
dence of  the  unequal  action  of  currents  of  water,  in  \iih  vici- 
nity, at  tltc  same  period,  'llicrc  is  perhaps  no  situation  where 
better  exumples  of  this  ciui  be  trb^erveil  than  on  the  liue  of 
clU\'*  between  liubbaconibe  and  Kxnwuth.  'Hie  attcmalions 
of  oonglotneratei  aod  send^tonei  at  tlie  npjM-r  part  of  the  con- 
glomerate series  are  Teiy  fft-({ueiit,  more  purticuliuly  in  the 
vicinity  of  Dawli&h ;  showing  that  tiie  water  had  Mmn-limts 
the  power  of  carrying  forward  rounded  fragments  of  tlie  si/c 
of  Uie  liesd  and  even  larger,  while  at  others  it  merely  accora- 

1>li<h«d  m  IrnuKport  of  siuid.  Not  only  do  the  rillemattons  cx- 
iil>it  tilts  difiercnce  in  the  velocity  of  water,  but  the  stntctuix; 
of  the  beds  ttn-mielvea  show&  that  tike  direclioni  of  the  cur- 
rents have  continually  varied,  as  wUl  be  seen  by  tlie  annexed 
wood-cuu. 
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Pi^.  94-.  in  the  clifT  wext  of  DawliKli.  Fig.  95.  on  tlie  eafC 
^of  th«  same  place,  a.  Coojilonienite.  b,b,  b,b.  8aR(I&ton«5 
deposited  by  chuRgitig  cirrreiita.  c.  Wavy  danduooe.  The 
velocity  of  llm  currcnu  muse  have  vui-ied  considerably  in  the 
immcdiii'.i:  iivigliboiirhood  of  these  frections;  lor  amiiUl  sand- 
KUiiKf  uikI  mcHk-nik-ly  siivd  eongloiiic rates  on  llii-  vv^t  »idc 
of  I  jule  Hnidon  I  lill,  thrrc  nrc  blocks  of  {|iinrtx)li-iiiiii  [K>r- 
pliyrv,  generally  ruuiidetl,  of  ii  um  or  more  in  '••ciglil.  Be- 
ing scattered  on  the  side  of  the  hill,  they  might  be  mistaken 
for  su))erficial  erratic  blocks,  did  vre  not  find  them  in  their 
jiroper  situations  on  the  sea  clifTs,  imbedded  in  the  mass  of 
rock.  The  tntti^iort  of  these  must  have  rc<]uired  water  nH>- 
ving  wilh  coiuitlpriililc  vt-locity,  so  great,  pOMibly,  as  to  grind 
down,  bv  iiilritiaii  oguinsl  eui'ii  oihtT,  (he  nick  fragincDts  of 
inferior  liiirdnesx,  while  the  pieces  of  (piarty.ii<;roiM  porphyry 
beini;  exceedingly  hard,  and  of  very  ditlieult  fracture,  have 
betteK  re»i!>ted  altiilion. 

The  presence  i>f  these  porphyries  in  the  red  conglotnemlc 
of  South  Devon  i>  remarkiiblc,  inasmuch  n<i,  tliougli  rolled, 
luossus  of  ihe  jjime  kind  arc  not  observed  unromitclral  with 
tlic  reil  ctiiiglomerale  of  lltr  name  country.  The  at>M.'iice  <>) 
Mich  rocks  on  the  exposed  .surface  i»  certainly  no  proof  ihal 
they  may  not  be  near ;  for  when  we  consider  tlte  area  covered 
by  the  red  samlstone  series  in  tlint  ilislrici,  there  is  ample 
^ace  for  the  abundant  occurrence  of  such  rock^  beneath  the 
sandstone;  and  there  are  also  many  unexp!ore<!  situations, 
where  they  may  yet  be  di^tcctcd  among  the  rocks  now  unco- 
vered by  the  s«nd>lonc  series.  The  scudcnt  must  be  CTPcful 
not  too  Lnstily  to  geiiemlizc  on  such  lacls  as  hove  been  nlwve 
noticed  in  Devonshire,  for  tiie  uppeiiriiucu  may  be  more  or 
\est  local.  V\'lien  liowever  we  extend  our  nbttervatioiis,  we 
lind  that  congtonie rales  are  verv  characteHstic  of  dejKMts  of 
tlie  same  age  in  other  parUi  of  Britain,  France,  and  Germany, 
and  they  miisi  Ircqucntlyi  though  not  alwavs  test  on  disturbed 
strata.  A*  wo  can  scarcely  conceive  sucti  a  general  and  si- 
multaneou-^  movement  in  the  inlerior  strata,  imniediulcly  pro- 
cciling  the  fir»t  dqHisits  of  the  red  sandstone  series — dmt  every 
point  on  which  it  repotrt^  was  cotivulscd  and  threw  ufT  fraff- 
nicittA  of  rt>cks  at  the  sume  moment, — wc  should  rather  look  to 
certain  foci  of  disturbance  tor  the  dispersion  of  fra^'nients  or 
the  smlden  elevation  of  lines   of  strata,  sometimes,  perhaps, 

Sroducing  tines  of  mountains,  in  accordance  with  the  views  of 
1.  Klic  de  Heaumont.  The  accumulation  of  the  larg<er  frag- 
ments, and  the  relative  amount  of  conglomerate,  would,  under 
this  hy^Hilhesiii,  be  grealnl  nunrest  to  tlic  disturbing  cause; 
and  amid  such  turmoil  we  ntigUc  antici|Mte  the  occurrence 
of  igneous  rocks  thrown  up  at  the  aame  [>eriod.     If  we  return 
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fin-  ilic  moment  to  that  part  of  Devonsliiro  with  which  we  com- 
menced these  remarks  wc  sludl  observe  fiicts  which  Mem  to 
nlTonl  support  lo  itilt  view ;  fur  wlicrc  l)iv  coii};lomcratcs  arc 
nbumluiit,  there  i»  ti«  wiiitt  ol"  iriipju-an  rock*  in  the  vicinity, 
such  lit  VMioti-v  ^rceiitlunes  mul   ixirpliyri^)  which  hnve  cut 
anil  tiruken  ihruugh  llic  ilaies,   iiineUoiKa,  and  other  older 
roclu,  ill  various  directions:  and  I  had  recently  nil  oppuriu- 
nity  ofuhserriuf;,  that  red  quartzifcrous  porphyry,  predu:ly 
resembling  some  of  that  which  occurs  so  abundandy  in  rolled 
frRgmcnts  in  the  red  cotiglomcriitc  of  the  diiilricl,  is  found  in 
massuniong  the  lower  |>oftii)n  ui'tlie  liirier,  utkI  even  (at  Ide*- 
lon,  iieiir  Kxvter,)  surnmiinti  iv  piirlion  ofil.      Itiit  nolwith- 
siiiiidiiig  lilt  abundance  of  the  ^rt-eiistiuiei  anil  durk-coIniiKil 
porphyries,  fr-ianienti  of  rhem  have  not  vet  been  discovitrtMl 
among  die  conglomerates,  though  rolkd  poitions  of  die  red 
porphyries  are  so  abundant:  and  it  should  be  observed,  that 
good  section)!  arc  by  no  means  rare,  }>articularly  on  the  coasts. 
We  have  everj-  raiaou  to  consider  thai  tlie  L-ru)>lioii  of  trup 
tockx  did  iiccomjiiiny,  ifpiirlly  not  produce,  the  di^ruplton  of 
strain,  whence  the  IVugint^nli  in  the  conglomerate  were  de> 
rived  :  for  we  hnve  seen  that  red  (juartziferous  jioqdiyr^-,  in 
mass.,  surmounts  a  portion  nf  the  red  conglomerate;  ami  the 
occurrence  of  ti-appean  rocks  (priiKipally  of  a  red  or  brown 
tint,  and  containing  much  siliceous  matter,)  no  hlende<1  with 
the  conglomeraii's  thtit  lines  of  separuiioa  cnnnot  be  driinii 
between  thent,  is  by  no  mrons  rare  iii  the  district  ( WcBteni 
Town,  IdeMon,  oixl  other  places  in  the  vicinity  of  Exeter). 
\nw  if  igneuui  rock»  were  ejected— a  cofiehniiiii  whieli  the 
lactH  appear  to  justify — at  the  time  of  the  pro<!uctioii  of  the 
conglomerate,  ibere  would  aeem  oo  reason  why,  under  fa- 
Tourable  circumslaiicei,  the  two  sliould  not  be  in  wme  mea- 
sure blended  with  each  other.  Another  circumstance  also  lemls 
probability  to  this  view,  8n<l  that  \s  the  occmrcncc  of  peb- 
bles cemented  in  Certain  inferior  beds,  (well  observed  on  the 
coniitftnii  in-laiid  between  Babbucuinbc  Bay  and  Tcignmoolh, 
At  the  Corboos,  Torbay,  in  die  vieiiitiy  of  I^xetcr,  atx)  other 
situations)  by  a  kind  of  senii-trappean  ikastv,  emitaining  cry- 
stals of  that  variety  of  felspar  named  Muicltisoniie  by  Air. 
LcvL     Sudi  a  cemeni  mi>;ht  puv^ibly  have  rciulle<I  from  the 
uphiirsl  of  igiietmn  njckik,  accoinpanml  by  various  gases  bo- 
neitlh  a  maim  of  water,  when  >omc  of  the  rrupled  mutter  niav 
have  Ml  combineil  as  to  form  a  cement,  in  which  crvitaU  tyf 
Murchi»onite  became  developed :  without  some  such  hypo- 
thesis this  cement  secma  of  verj*  diffictdt  explanation.  ■' 
We  must  now  turn  from  this  scene  of  disiurlfance,  wtiielt 
may  he  one  oi  the  extreme  citse^,   (lh(Wgli   many  analugottn 
facts  might  be  adduced,)  to  that  »tate  of  things  where  no  vio- 
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lent  disrupting  cuisc  i«  to  be  surmised,  but  whvrc,  on  the 
contrary,  tl»c  cnuMs  which  prottuceil  th«  iircimceotiK  rocks 
Ihut  cotifliiute  ihe  up))er  purlioii  u(  tlitt  next,  uiid  inferior 
gri>u|i,  have  not  been  inierrupCtiil  by  iiny  sudden  viokiicc, 
one  series  of  rocks  passinj^  into  the  other  so  that  the  exud 
lines  ul  tiemarcalion  are  imaginary.     Such  a  state  of  things  b 
perfectly  consistent  with  locnl  and  violent  disturbances;  for 
tlic  conscfjuciices  ofu  violent  disruption  of  the  inferior  rocks 
woulil  extend  no  fiirtJier  thitii  to  distnncies  pruporttonn]  to 
I  the  agitating  titiiM;;  uiid   the  elTect^  wotilil  f^nidiiiilly  bceooKt 
'lenSf   until   finally  the  dt^po«iL<  M  rertiole  plitiv^  would  not  be 
■■  interrupti'd,  lliimf{h  ilie  distut-liiiif'  <«iim-s  mny  have  prodiin-Kl 
'-ftuch  It  general  state  of  things  in  tne  fluid  mass,  and  in  ilw  re- 
lative positions  of  land  and  water,  that  luture  deposit*  would 
have  on  altered  character ; — one  more  common  over  a  large 
area. 

Tliis  supposed  passage  of  certain  lower  parts  of  the  red 

sandstone  group  into  ihe  upper  piirt  of  tlic  ciial  mtntsurcs, 

xeem't  u1m>  supported   by  liicu;  for  such   \%  stHlctI  to  \k  the 

^Case  in  certain  parts  of  the  continent  of  ICu rope ;  so  liiiit  xi>me 

^geologists,   and   among   them    tluinboldt,  Daubuissoii,  ami 

'others,  consider  the  two  rocks  as  one. 

Between  such  extremes  there  would  be  every  variety  of  de- 

^posii,  proiluccil  either  by  difference  in  the  intensity  of  the  dlt- 

lurbing  forces,  or  by  local  circum stances.     Thus,  sands  ami 

little  or  no  conglomerate  might  be  found  resting  unconfomi- 

ably  upon  older  rocks,  even  in  the  vicinity  of  grefllly  diAturl>ed 

'sitontions,  as  may  be  occasionally  obscrmi  in  the  district  first 

'  noli  ceil. 

After  the  cnuws,  whatever  they  were,  which  produced  tlic 
conglomerates  an<l  *andstones  known  by  the  nante  of  Uoth- 
liegendfi,  had  in  some  measure  been  modified,  a  consiilerablu 
deposit  of  carbonate  of  lime,  ot\cn  charged  with  curbonatc  of 
msgncia,  took  place  over  certain  purls  of  Europe.  This  is 
l!ic  Zrcistcru,  which,  though  somewliiit  extensively  ilevcloped 
in  certain  paru  of  (iermany  nud  EngliunI,  seems  little  known 
^in  France.  The  causes  which  produced  this  tim&^ne  hare 
[■therefore  not  been  so  general  as  those  which  have  fumisheil 
the  limestones  formerly  noticed  under  the  bend  of  the  Oolitic 
'Group,  which  arc  di^tiibulitl  over  a  fiir  larger  ar<'n.  A  de- 
posit of  bituminous  or  marty  slate  appears  to  have  been  con- 
tempnronooui  at  distant  jilnces,  in  pans  of  Gertnany  and  in 
thir  North  of  England,  rontnining  the  reiunins  of  a  marked 
geiHiN  of  fi«hes,  Palaolfirismm.  A  here  is  nothing  ui  itself  re- 
inarical>!e  timt  the  same  fish  should  be  ttiscovered  in  rocks 
formed  within  the  same  giH)Iogicid  epoch,  at  such  distances  as 
Mnnsfeld  and  Durham :  for  if  these  districts  wore  now  bencnih 
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B  common  tea,  no  iwturalist  wotild  be  juirprised  that  ood-Bih, 
turbot*,  and  nuiny  utltvr  fixli,  should  lie  caugbt  al  lti«  two 
places,  being  aware  iliat  cud-fish  are  found  un  the  sborea  of 
North  America  aud  Kurope,  and  that  jialcnon  ascend  the  ri- 
vers  of  botli  continents.  The  geolocist^  therefore,  should 
expect  to  fintl  the  remains  of  simiUr  fish  eiilombcd  in  con- 
temporuncous  deposits  within  certain  rcasuiiublc  litniU  of  U- 
lituilv  »i)d  l<>ii){iiudc 

A»  >■!.•<,  tlicse  fish  Bccm  only  to  hare  been  observed  in  ih« 
rup|)cr-sliiiv,  or  its  cc|nivnlet)t  nuirly  slaie,  and  ihey  hare  a\>' 
parenily  pt-rinhed  by  M>ine  common  cause;  what  that  cau!>« 
wns,  is  by  no  means  clear ;  but  certainly  waters  which  hdd 
the  comjrancnt  parts  of  the  copper -slate  of  I'iiuringia  either 
in  chemical  solution  or  mechanical  sii^K^nMoti,  uoiild  be  far 
from  favourable  to  their  existence;  and  if  the  iuh  xbould  by 
tniy  diniicc  be  cnvdt^wd  by,  or  enter  intOi,  >uch  ■  ntediuni, 
titey  are  little  likely  to  escape  from  it  alive.  When  wc  con- 
sider the  nutneroux  nutrine  imimuU  always  ready  to  prey  ufNiii 
fUh  either  dead  or  alive,  aiul  the  small  chancu  ihnt  any  (lart 
of  them  will  remain  undevourcd.  their  occurrence  in  a  fonsil 
stAte  would  seem  to  show  that  the  fossil  individuals  have  been 
so  circumslanced,  that  the  creutures  which  preyed  on  thcni 
were  cilJicr  destroyed  with  tlicni,  avoided  tlio«e  sJluntionK 
which  had  been  fatal  to  tliu  Gsb,  or  were  oUierwiM  unable  to 
gel  at  them. 

Hy  refvivncc  to  the  liitts  of  organic  remains,  il  uill  t>e  ob> 
served  ttiiii  marine  vegetables  occur  with  the  llsh  in  the  cop« 
per-slate.  Now  certainly  these  could  no  more  exist  in  a  me- 
dium impregnated  with  copper,  than  the  fist);  and  titercfore 
one  would  sDppoM  they  cxistul  prior  to  tlie  presence  of  such 
medium  :  hut  lis  wc  cannot  be  certain  llmt  ihcKe  gnv  iKnr 
ihc  >pot  where  now  cntimibed,  (for  marine  plaitut  may,  like 
tli«  SargauM  Weed  in  the  Atluntie,  l>e  drilled  ooniideiable 
dittances,)  they  do  not  alVord  direct  pioof  that  tlie  cujitter- 
slate  was  of  sudden  formation.  The  remains  of  the  Monitor 
and  some  plants  seem  to  indicate  a  certain  proximity  of  land. 

llic  rcaiair>der  of  the  zcchstcin  dejmsit  is  ol'a  very  mixed 
chiinM.1er;  port  being  tudi  as  we  may  consider  incctMiiiicRl, 
while  much  teems  •  dep«wii  from  a  xoiuiton  of  carl)onate  of 
lime,  carbonate  of  magnesia,  and  sul^^iaie  of  lime.  The  very 
frequent  occurrence  ot  the  two  latter  in  rocks  that  ha^-e  appa- 
rently originated  from  some  common  causes,  is  very  remark- 
able, and  has  not  yet  received  any  satisfiKtory  vxpbinalioti. 

In  iwimersetshirc  and  tbc  neighbouring  dUtriLis  ns  will  be 
found  tietailed  in  the  valuable  memoir  of  i'rof.  Huckliind  ni>d 
Mr.  Cuiiybciirc,  tlic  tower  part  of  tliu  red  saiidatonc  group  ia 
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^^^^^  Tcrj'  rreniicnllv  a  conglomerate,  composrd  of  llic  broliirn  fiag- 
^^^^HnenU  of  infei'ior  and  older  rock^,  utiiieil  bv  a  ceinvnt  contniii- 
^^^^BiDff  much  niagne»ia«— whence  the  term  Magnexiati  or  Dulo- 
^^^^H'tnitic  conglonicratr.  Tliis  rock  sometimes  giaduutex  into  a 
^^^^^u(inc9tonc  ofn  more  homogeneous  character,  ap|Mirently  con- 
^^^^^tiining  nUo  much  mitgtic^in.  Tliis  coiig  lorn  critic  Ecems  the 
KMtill  of  vioIciK.  iiclion  on  Uic  curbuiiifcixius  rocks  oi  the  di- 
strict, deiKcliin;^  various  portions  of  them;  in  fiict,  producing 
efTeclfl  similar  to  those  noticed  under  tlie  head  of  iiothlicgcn- 
des.  Mow  far  it  may  be  the  exact  equivalent  of  the  luucr  de- 
posit, that  is,  how  far  the  epoch  of  tli«turbance  may  be  })reeis«ly 
contvni  pom  neons  ni»y  admit  of  doubt ;  for  ihe  disturbance 
which  enured  the  deposit  of  tho  roth  I  ic-ge  rides  in  Ciermany  ntay 
have  preceilcd  tbnt  in  SomerscUihire,  so  ibat  the  latter  may 
bavc  been  brou;;bl  more  within  the  Influence  of  it  spread  tH* 
calcareous  and  ina^neslan  matter.  .Still,  however,  the  pro- 
duction of  the  mngitKsian  conglomerates  of  Home  net-tj  it  re  mid 
the  rotblieffendes  of  Thuringia  would  net  appear  to  be  widely 
separated  from  each  other  as  to  time ;  they  both  constitute  the 
lower  part  of  the  red  ^nndstoiie  group  in  their  respective  situ- 
ations a"d  both  ciinliiin  friignieoT^  of  rocks  commonly  derived 
from  their  inure  Immediate  vicinities. 

'I'hc  ori^anic  chnriicit^r  of  the  M-chsteln  npproncbcs  lui  far 
as  researches  have  yel  gone,  thai  of  the  next,  or  carbon  ifei-ou« 
grouji;  Productic,  which  abound  In  llie  carbon  if  erouK  linic- 
«tone,  bein;;  not  only  discovered  in  the  iceclutein,  (luid  the 
student  will  observe  that  these  shells  are  now  introduced  for 
ihe  first  lime  to  his  attention,)  but  also  Spirt/i-rs,  shells  which 
likewise  abound  In  the  carboniferous  limestone. 

This  resemblance  in  organic  character  will  at  nil  times  r«u- 
dcr  the  determinniiun  of  the  two  rocks  difficult,  when  llicir 
Heotoglcnl  piwiilon  ennnot  be  ascertained  with  certJiInty,  u»  it 
loiiy  be  in  Ciernmny  and  England  ;  ami  tliin  difllculty  may  in 
some  cases  be  considered  as  nisurmountable,  slionKl  the  de- 

fjosit  of  the  two  groups  have  been  continuous,  without  a  vio- 
cnt  break,  the  limestones  of  the  carboniferous  group  being 
dispersed  through  the  coal  measures  (the  upper  pait  of  t])c 
next  group,}  In  sncli  n  manner  that  they  should  npproadi  the 
upjKr  terms  of  tlic  »crieii  on  (be  one  band,  while  the  zech- 
scein  should  descend  luwnrds  the  lowest  parts  of  the  red  sutid- 
stonegroup  on  the  other.  We  might  under  tlu-^e  circumsl  juces 
h«ve  a  series  of  arenaceous  and  limestone  rocks  representing 
the  carboniferous  group  and  the  lower  pait  of  the  led  sandstone 
group,  with  one  common,  or  nenrly  common,  organic  character, 
nie  zechstein  is  sunnouiUed  by  a  mass  of  nicks  foi*  the 
mo>t  part  arenaceous,  tboujjb  oc<.':ksIonal1y  nrgilluceous,  gjp- 
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Scf>»%  mill  siilircmtis.  Tite  |irv(Ion)ii)ant  colAur  It  fetT,  tliougli 
iL  U  nirt  uiirrL-<|iici)ily  vnricsiitet],  whence  the  nameH  Runlrr 
Sandstein,  Grit  bigaire.  W  here  ihe  zochitcin  is  waniiiig,  tliia 
»aiidston«  grmluoies  into  ihc  inl'trior  conglomerates ;  and  wlien 
the  inaa<chelkall(  is  absent,  as  is  commonly  the  ca&c  in  Englaod, 
inio  the  red  or  voriegaled  marls:  tbcrclorc  where  both  calca- 
reous tk|>osiLs  arc  wHiitin^,  ns  in  Devonshire,  tlte  whole groap 
i«  c«ni]HKi'(l  of  con^ifinicrati-K  in  tlie  lower  part,  jwnditoncii 
in  iIh-  ceiilral,  iukI  tnarla  in  the  upper  {Mirt;  an  arrangement 
which  suggests  the  [los-iibility  of  the  whole,  in  thai  Jistrici, 
l*eins  the  result  of  some  violent  commotion,  whicli,  as  the  dis- 
lurbinz  causes  ccaticd,  deposited  the  various  mnttcrs  held  by 
water  in  mcchanicjil  suKpcnsion,  somewhat  in  the  order  of  their 
specific  f;raritiex;  alwayt  considerinj'  the  deiKwit  in  the  ma»: 
for  not  only  are  there  alternations  ol  conglomerate:!  and  sand- 
stones,  sandstones  and  nitirls,  where  these  pass  into  each  odier 
on  the  large  schIc,  but  frfi:|ucnt  nilxlures  ol  them  also  occur 
on  the  small  scale,— n  circum>lntice  easily  accounted  lor  bv  the 
vxnous  directions  nnd  velocities  of  the  currents  produced. 

Viewetl  in  ilie  man,  ciixumt^tiuioeit  apjiear  lu  have  been  un- 
Javmirable  in  tliose  parts  of  Europe  wliich  have  l>een  best  ex> 
amincd,  if  not  to  the  existence  of  animal  and  vegetable  life,  at 
least  to  their  envelopment  and  preservation  ;  for,  widi  the  ex- 
ception of  Albacc  and  Lorraine,  tew  or  no  organic  remains 
liavc  been  detected  in  it.  'llic  vegetables  have  been  enume- 
rated in  the  lists  of  organic  rcmuins,  from  die  descriptions  of 
M.  Adolphe  Krongniurt,  ax  aImi  the  remains  uf  shells  noticed 
ijy  M.  Voltz  and  others.  It  wilE  be  observed  that  iliexe  sheila 
are  not  analoj^ous  to  those  Ibund  in  the  zechstein,  but  to  tlias« 
discovered  in  the  muschclkalk,  a  rock  well  developed  in  the 
same  district :  and  it  \^  further  important  to  observe,  that  the 
remains  discovered  by  M.  EIic  de  Beaumont  in  the  sandstone 
under  consideriition  in  the  district  of  the  Vosgeic,  were  not  far 
beneat))  the  miisclielkulk.  I  obtained  numerous  fragments  oF 
vegetables  from  the  sandstone  near  Epinal,  V«if:>es,  and  tJie 
quarrymeD  informed  me  that  tbey  very  commoiity  discovered 
tiieni. 

We  next  arrive,  in  the  ascending  order,  to  the  Mii^cliclknlk, 
I  limestone  the  general  chiinitter*  nnd  known  exUnt  of  which 
have  been  above  noticed.  W'e  here  have  evidence,  that  pro- 
l«ably  at  the  same  epoch  a  deposit  of  calcareous  matter,  mixe<l 
sometimes  with  carbonate  of  magnesia,  sulphate  of  lime  and 
snil,  look  place,  if  not  conlinuouiily,  at  least  at  various  ptaees, 
from  Poland  to  the  South  uf  France  inclusive,  nnd  that  the 
marine  animal  life  distributed  over  this  surface  was  nenrly  of 
tin;  same  kind.     But  it  is  a  rciuaikable  circiuustajicc,  that  Uitx 
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life  was  not  of  the  um«  kiiu)  as  tltat  which  exinied  at  die  lime 
wbeD  lh«  zecti^Iciii  was  Ibrmed ;  the  organic  character  of  tlte 
two  roclis  is  distinclt  and  iherofore  tho>«  who  rouot]  (livir  di- 
visions of  uralit  solely  on  this  chnrHclcr,  do  well  in  drawing 
K  liitc  iM^twccn  ihc  zcchsU'in  ntid  ^lll^chclkalk.  If,  hi)wwrr, 
ve  look  111  thcwi;  rock^  on  llic  liirgt:  »ciil<^  :ind  vce  the  iiiiiicni- 
]ogical  passaj^es  which  exist  between  ih«  oitiitclielkHlk  aud  thu 
rocks  above  and  heneath  it,  and  observe  thai  the  hiller  is  far 
fixin]  being  a  constant  rock  in  the  series,  and  tliBt  when  it  is 
absent,  those  beds  between  whicli  it  is  interposed  graduate 
iiilu  one  another, — there  seeini>,  thcoretiadly,  .1  didiculiy  in  sc- 
piiriiliii;;  tht-iii,  and  pritcticnlly.  u  very  greiit  iticoiiveiiii-iicv  iti 
doing  M>.  Ill  wbntcver  manner  lhi.\  may  be  eoniidcri^l,  the 
fact  appears  ceriaiii,  that  circumstances  had  arisen,  changitij; 
the  character  of  murine  life  over  certain  portions  of  Eurofw: 
that  certain  animals  abounding  previously,  and  apparently  Ibr 
a  great  length  of  time,  (for,  a-^  will  be  ticen  in  the  sequel,  they 
are  envflo|>ed  tn  viiriiiii«  ihiik  mid  older  depnsils,)  hove  dis- 
appeiti'ed  never  10  reapiieur,  iit  leiut  as  fur  ta  we  qui  judge  from 
our  knowledge  of  orgaiiii:  reniaiiix. 

While  on  the  snbject  of  the  muschelkalk,  it  may  be  useful 
to  »l)ow  the  manner  in  which  this  rock  gradually  disappears 
in  (lerinany,  so  tlmi  the  Ked  or  Viinegated  Marls  {Keuptr) 
ebove,  and  the  Ked  or  Vuriegated  Snndstone  iBimlcr  Sand- 
Utitt)  beiiealh,  apjiruximnlc  and  finally  cnn<>tllnle  one  ma^ 
such  Ha  Is  9>ecii  in  Knghind.  In  »onic  plitces  thick  beds  of  n 
red  or  varieg;ited  niitrl  occur  in  the  miisclielkalk.  These 
marls  gradually  become  more  developed  al  the  expense  of  ilw 
muschelkalk,  so  that  the  latter  apiiears  merely  as  a  few  sub- 
ordinate bctis  in  a  tiuus  of  red  mnri,  which  may  be  considered 
U  oumnion  both  to  the  kcupcr  above  or  the  hunter  Kan<lsleiit 
beneath.  TIiik  fact  i.i  obnervnhte  at  the  termination  of  iIh: 
north-western  range  of  hills  of  Germany.  It  is  very  clearly 
seen  on  the  southern  declivity  of  the  coal  range  of  Ibbeii- 
biibreii,  in  thcdistrictof  Oater  Ledde.  The  hunter  sandsteui 
here  chiefly  consists  of  red  marls,  with  a  few  beds  of  sandstone. 
Above  this  follows  limesionc,  about  tifly  feel  thick.  It  is  of  n 
tight  gray  colour,  thinly  Inminnted  mid  friable,  inieniiixcd  with 
some  lliicker  bt^di  of  dmk'bluc,  gray,  and  yellowish  brown. 
F.iici'iniCes  and  other  charactet  lAtic  fossils  are  not  wanting  in  iL 
Above  this  rests  red  marl,  exactly  resembling  that  beneath,  ia 
which  there  are  two  or  three  limestone  beds,  whicJi  can  only 
be  considered  as  belonging  to  the  muschelkalk.  The  upper 
part  of  this  marl  is  not  to  be  distinguished  from  the  kcupcr- 
The  limc^one  beds  finally  vanish  between  the  red  niarU  by 
pusMiig  into  rocks  which  resemble  the  calcureous  marls  of  tiic 
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keuper".  TTitti  a  rock,  wliicli  luis  lbrm«l  «  very  marked 
featui-e  in  the  red  sand&tone  ((roup,  diiiappcars  e*en  in  a  coun- 
ir)'  wlicr«  ii  is  largely  develojKd,  and  where  its  geological  un- 
iwitiiitcc  is  con  side I'ablc. 

Among  tlic  orguiic  rcmuins  of 
the  RiUNclK-lkalk,  Cwo  of  the  most 
diaracuriitic  ol  which  are  consi- 
dered to  be  the  AmmoniftS  nodosus 
(Fig.  ye.)  and  EncnntUs  monilifor- 
mis(E.iilii/brtnis  Schl.),  arc  reptiles 
of  various  forms.  That  extraordi- 
narv  gciiiu  the  Plc^ioKturu.s  Mid 
peruaps  alMi  bii  coiimion  foailcom- 
ponioa  the  Ichthyosaurus,  then  eXf 
isted  ticar  what  now  constitutes  tlie  eastern  part  of  France^  and 
the  adjoining  |K>rtion  of  Gcimany.  Iluw  far  these  jiiiigular 
vMiuriiMis  now  Rrst  iijipearitl  in  »ny  numbers  un  thi»  |»irl  of  the 
glolie,  it  woiihl  be  pruinnlure  lu  say ;  for  it  niii<^t  alwavH  be  r<^- 
collectcd,  that  the  prnervntinn  of  such  remains  would  seem  in 
some  measure  to  depend  on  local  circumstances,  possibly  alu^ 
in  some  cases  on  tlie  proximity  of  hind,  and  tlic  chance  that  if 
drifted  about  at  sea  when  deaif,  they  cscapetl  the  oth<.T  predti- 
ceousnnimsls  of  the  deep,  all)  great  imdsmnll,  rejidy  to  devour 
ihcm. 

'I'tie  Ked  or  Varic^lcd  Marls,  which  Kunnouni  the  mu*- 
chelkidk,  jiusse^^  a  common  mincralogical  character  over  very 
considerable  xiiriJices,  such  as  wuultl  lead  us  to  suppose  Kome 
cause  or  causes  exerting  an  inl1uei>ce  of  a  similar  kind  over  a 
large  urea.  At  least  »omc  of  the  deposit  would  appear  chc- 
nkal.  more  particularly  the  masses  of  gypsum  anil  rock-salt 
which  exisl  in  certain  sittiationi.  How  far  ihe  mass  of  marls 
may  be  partly  chemical  or  wholly  mcchiuiical)  mny  in  the  pre- 
sent state  of  science  admit  of  a  doubt;  butthesaixlsioncswilli 
which  they  are  in  M>mc  countries  connected,  and  which  even 
seem  to  replace  them  in  otiiers,  (as  has  been  above  noticed,) 
are  of  mechanical  origin,  inclosing  beds  of  coal,  the  result  pr^ 
bably  of  accumulated  vegclablc  matter.  Siinte  of  the  vi^^e- 
tahlc  remains  are  still  sufficiently  preserved  to  be  dctcmiiiwd, 
as  in  the  red  or  variegated  marls  of  the  V«»ges, 

If  we  now  alMtract  our  attention  from  these  dirUions,  atnl 
regard  the  group  as  a  mass,  it  would  setrni  to  constitute  the 
base  of  a  great  system  of  rocks,  whic^  when  not  deranged  by 
hK-al  accidents  has  filled  numerous  Iio4low!i  and  inequalities  of 
land  over  considerable  parts  of  Europe.    Such  a  hollow  is  well 


•  Hollintn,  (tbrrdifgraKiiMLicbcn  V«TlilUtni»cdcTG<gtndr«>n  lUien- 
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«vcn  In  Aur  own  islantl,  wliere  llic  retiiral  munliea  are  occnp!««1 
by  (lie  red  sand.slone  series,  a|>))iiri-ntly  filling  up  a  previoiiily 
licocislin}^  depre&»ioii  in  llial  situniion ;  but  it  is  lici-e  witltout  thai 
tgreat  capping;  of  the  oolitic  group,  which  for  thv  most  pitrt 
Jrcsts  so  confornmbly  upon  it;  so  that  mkcn  n»  n  whole,  nn<l 
[abslriuriion  being  tiiiiilc  of  minor  clei-anguinenU,  iJiey  would 
I'botli  iieeia  to  fill  up  gi^etii  dejiressionK  in  Kitrope;  fioai«linie», 
^ai  U  the  case  in  NormaiKly,  ilie  oolitic  rocks  overlapping  and 
I'Coming  in  contact  with  strata  older  than  the  rpd  sandstone 
I  group,  upon  w  hith  latter  iliey  ncverilicltsB  rest  so  conformably 
'  thai  the  one  seems  n  traiKiuif  deposit  on  the  otlicr,     Wc  niiu.t 
of  course  ConMiIcr  that  numerous  local  <]isliirl>nncet)  wutdd  prcw 
duce  u  niarkt-d  ditlerence  in  tlie  deposit*,  even  amounting  to  a 
perfectly  uncwii  form  able  position ;  yel  the  confonnablc  natuic 
of  the  two  groups  taken  in  the  maxs  is  somewhat  striking. 
During  their  deposit,  great  and  reninrkMde  changes  were  ef- 
fected tn  animid  and,  ptrhups,  vegeliiblelife;  and  it  s^cm.t  some- 
what ncccKKury  to  admit,    that  cousitlernble  diderenceii  in  ihu 
relative  levels  of  nett  mid  land  were  ]iriidticed  nt  vnrioun  times, 
cau!>ing  changes  in  the  character  of  tJie  inhabitants  of  the  sea, 
Irum  variations  of  pressure  and  other  circumManceb,  tvliile  no 
small  difference  might  be  effected  from  the  filling  up  and  rise 
of  the  bottom. 

The  following  siimmary  of  the  fossih  stated  to  be  found  ir» 
llie  Hcd  Sandstone  Group  of  F.urope,  will  exliiblt  our  jirevrnt 
linowlcdge  of  its  organic  contents. 

In  Ibe  J'aiiega/ed  Maris. — I'lanttr,  Ecjuisetum,  3  snecies; 
Pecopteris,  I  ;  Taeniopteris,  1 ;  Filicites,  2;  Mamntoiaea,  1; 
Plerophyilum,  3.  Jiadraiia,  Ophiura,  I.  Conchijha,  PlngU- 
ostoma,  1;  Cardium,  1;  Trigonia,  S;  Mya,  2;  Aricula,  3; 
IVwodonin,  2;  Mwliolii,  I ;  V'enencardin,  1 ;  Lingiila,  I ;  S»x- 
icavn,  1.  Mo/liaca,  Ituccinum,  I.  i'w«,  genera  not  deleiw 
mined.  UepliUa,  Pliytosaurus,  2 ;  Mii&tndouiiaurus,  1;  Ich- 
tliyosaurus,  1  ;  PJesiosaurus,  1. 

Thus  making,  P/a»/<r,  C  genera,  11  species.  Sadiaria,  I 
genus  1  species.  Conchi/ern,  10  genera,  16  species.  MoUHtca^ 
1  genus,  1  species.  Pisces.,  number  of  genera  and  sftecies  not 
determined.  Heplilia,  i  genera,  5  species. — Total,  £2  genera, 
St  species. 

Jn  the  Muschdkalk. — Plants,  Ncuroplcris,  1 ;  ManteUia,  I. 
Zoophjftt,  Astrea,  1.  liadiaria,  Cidaris,  I;  Ophiurn,  S;  A»- 
tcrios,  1 ;  Encriniies,  1 ;  Peiitacrinites,  1.  Anmdala,  ScrpHlit,S. 
Conchi/rra,  Terel>ralula,  ■V;  Dcltliyvis,  or  Spiritia',  1;  Lln- 
golB«  1 ;  Ostrea,  9;  Gryphn*a,  1  ;  Pecteii,  4;  Plagiatioma,  5; 
Avicula,  +:  Mytilus,  1 ;  Trigonia,  (i;  .Area,  1 ;  Cardium,  '2; 
Mya,  5;  Venus,  1;  Mactra  ?  I:  CucullKa,  1.  Mollusea, 
Calypinro,  1 ;  Cuptdus,  1 ;  Dciitalium,  2;  Troclius,  1 ;  Turri- 
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tdln,  5;  Ituccinun),  S;  t>lrombuii,  I;  Natica,  2;  Turbo,  S; 
Nautilus,  2 ;  Ainiuonileik,  2.  Crtatacea^  Palinurus,  1.  PUcet, 
genera  not  dctermineil.  Jid-ptilia,  Plesiosaurus,  i ;  Ichtliyo- 
&aurus,  1 ;  Crocodilus,  1 ;  Great  Saurian,  genus  not  named  i 
Clicloiiis,  1. 

TliuK  making:  Planta,  2  gcnero,  2  »])ccic».  ZoafiAt/U,  1 
genu*,  1  JtjKciei.  Saiiiaria,  5  geiicrn,  6  Hpecies.  AnruMila^ 
1  geiiu&,  2  »peci«.s.  VoncAiJera,  lf>  genera,  47  species.  Mot' 
iusca,  1 1  genera,  21  species.  Crustacea,  I  genus,  1  species. 
titcett  number  of  genera  and  species  not  known.  Reptilia, 
S  gcnon,  5  species. — ToUil,  42  (rcnera,  KS  species. 

/«  Ihr  Utd  iir  I'ariegated  Sandstone.— PlatUit,  EijuUctum, 
I  N)>cci«.t;  CaluintteH,  2;  Aciomoptcris,  I;  Neuropteris,  3; 
Sphejiopleris,  t!;  Filicitet,  1;  Voltzia,  5;  Convallarites,  3; 
Paleoxyris,  1 :  Ecliinostaclij-s,  1 ;  Elhopliyllum,  I.  CoHchijera, 
PWio&loma,  2 ;  Avicula,  2 ;  Mytilus,  I ;  Trigonia,  1 ;  Mya,  S. 
Mollusca,  Niitica.  I  ;  Turritelln,  2;  Buccinum,  I. 

Thus  uiukiiif{:  Plantu;  II  genera,  19  species.  Conciifaa, 
i  gcncTii,  s  npecicv.  iloiltuca,  3  generii,  i  xpecies. — 'fotul, 
l9  gCJiera,  SI  specie!). 

In  the  Zechitein. — Pianlar,  Kucoides,  fi  species;  Pecopieris, 
Si  Lycopodiies,  1;  Asterophyllilcs,  1,  Zooph^tay  Gorgonia, 
9;  Calsniopora,  I;  Ilclcpora,  2.  Hadtaria,  Eiic^inus,  1; 
Cyalbocrinitcs,  1.  Conehi/era,  Dclthyris,  or  Spirifcr,  +;  Tc- 
K'bratula,  9 ;  I'ruductn,  or  Lcptiena,  7 ;  Orbicula,  I  ;  Axinus, 
1  ;  Usirca,  I  ;  Pccteii,  1 ;  PIsgioKlonia ?  I  ;  Avicula,  1  ;  Myti* 
Itu,  3 ;  Modiuin,  1 ;  Area,  1 ;  Cuculla.-a,  I ;  Astarte  ?  1 ;  Venus  ? 
1.  AloUusca,  Turbo?  I;  Fleurotoinaria ?  1;  Melania?  1; 
Ammonites,  1.  Pisces,  Palseothrissuin,  8;  Stromatcus  Hi 
Clupea,  I.     Reptile,  Monitor,  I. 

Thus  niakin({:  Plantir,  4  genera,  10  species.  ISoopJiytay  3 
gcncrn,  6  species.  liadinria,  2  gcDcru,  S  specie*.  ContAi/era, 
16  gCJiera,  3+  species.  Mollusca,  4  genera,  4  species.  Piiees, 
3  genera,  1 1  specie*.  Reptile,  I  getnis,  1  specie*.— Total,  92 
genera,  68  species. 

It  would  appear,  more  particularly  from  the  descriptions  of 
Humboldt,  tnat  very  extensive  tracts  of  red  sandstone*  and 
coiiglomerntvs  exist  in  Mexico  and  .South  America;  how  far 
llieM:  mav  be  of  eonlcmjiorinieouK  pnuluction  with  the  red 
sandstone  series  of  Kurojie,  tite  slate  ot'  science  does  not  ))cr- 
mit  us  very  satisfuctorily  to  determine.  The  porphyries  and 
slates  of  New  Spain  arc  surmounted  bv  red  coiiglomv rates  aud 
•andstotics,  forming  the  plains  of  Celava,  Siilntiianea,  and 
Burni>,  uihI  supfMirting  a  limiaiConc  vrhicli  miiieralogically  re- 
semble* that  of  tlic  Jurn.  Tlie  c«>ngl<iin<;rnlir*  contain  fragmenU 
of  pre-existing  ruck*,  cenienied  by  lui  nrgillo-ferruginous,  ax>d 
ydlowish  brown  or  brick  red,  jiaste.     In  Venezuela,  tlie  nut 
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plaint  nrc  in  a  greiit  measure  covered  by  red  «indHoncs  bdcI 
(-nngi  Dm  crates,  will)  tliiiewu>ne!i  and  gypsum ;  Uie  fornMir  beitif; 
deposited  in  a  concave  manner  between  the  coa.'st  niouiitairu  of 
the  Caracas  sihI  the  mountains  ol'  Parima,  reeling  on  slates, 
termed  transition,  on  ilie  nortli,  while  on  the  soutli  they  repose 
upon  granite.  Tbi^  arenaceous  deposit  is  co%'ere<),  at  Tisnao, 
by  compact  whtiitih  |;rny  limestone.  .4n  immetin:  extent  of 
red  sandstone  is  di;!tcr!bed  as  "  not  only  covering,  nearly  with- 
out interruption,  the  southern  plains  oi  New  Grenada,  between 
Mompox,  Niahatcs,  and  the  mountains  of  Totu  and  Maria,  but 
also  tne  basin  of  the  Rio  de  la  Magdnlena,  between  Teneriffe 
and  Melgar,  and  thatof  the  RioCaucn,  between  Carihaj^and 
Call."  The  conglomerntes  of  this  country  are  composed  of 
■mgular  fragments  uflydian  stone,  clny<slate,  gneiS5  and  (juartz, 
cemented  by  argillaceous  and  ferruginous  matter.  Th««e  con- 
glomerates alternate  with  schistose  and  (juarizose  sandstones  *. 
According  to  Humboldt,  the  Cordilleras  of  Quito  presented 
him  with  the  greatest  extent  of  red  sandstone  which  he  had  ob- 
served, covering  the  whole  plateau  of  Tarqui  and  Cuen^a  for 
twenty- five  leagues.  The  siuulstone  Is  generally  very  argilla- 
ceous, with  small  grains  of  slightly  rounded  quart/.;  but  it  is 
eoiDctimcs  schistose,  ami  alternates  with  a  conglomerate  con- 
taining fragments  of  porjihyry  from  three  to  nine  inches  in  di- 
ameter. The  same  author  considers  that  the  red  sandstone  of 
Cuen^a  also  occurs  in  I  lish  Peru,  and  remarks  on  the  resem- 
blance of  tl)ciie  rocks  of  New  Grenada,  Peru  and  Quito^  to  the 
ted  sandstone  or  rol/ilir^fmtcs  of  Germany  f. 

A  series  of  red  sandstones,  Intermixed  with  conglomerates, 
occurs  extensively  In  Jamaica,  particularly  in  tlie  Port  Koyal 
and  St  Andrew's  nuiunlalns,  stretching  tlience  norUi-west 
towards  the  north  side  of  the  island.  The  sandstone  Is  gene- 
rally Mliceous  and  compact,  intermixed  with  maity  red  saDd- 
Ctone  and  marl,  and,  though  rarelv,  with  gj'psum  (Hope  Val- 
ley). The  cotiglonierntc  Is  formed  of  jx-bbles  (from  an  JimJi  to 
four  inches  in  diameter]  of  granite,  large-grained  greenstone^ 
Bienite,  nuartz,  hornstone,  &c.  Beds  of  a  gray  colour  are  in- 
termixed with  these  rocks ;  and  subordinate  to  tliem  are  strata 
of  compact  gray  limestone  and  of  shale,  and  schistose  sandstone 
inti-rmlxe<l  with  cotd.  The  higher  portion  of  the  mass  Is  formed 
of  a  oonglomcrale  in  a  great  measure  composed  of  pieces  of 
trap  roclcn,  principally  porphyry,  the  cementing  mutter  being 
most  frequently  reddish  brown  and  argillaceous,  varying  in  in- 
duration, sometimes  so  obscni'e  that  the  jiebbles  seem  joined  by 
a  triippcan  cement.  Mixed  more  particularly  with  this  suj>e- 
rior  portion  there  is  a  great  variety  of  trappcan  rocks,  such  as 

•  llumlxilili,  GiwiTient  cici  Roches  ilani  li^s  Atax  H^mitphirei.     t  /M^ 
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rienite,  greenstone,  iwrplij-rie^  &c  uppc-nriiig  aa  if  an  upburat 
of  ifl^eoiia  matter  hnd  uceimi)niiiii.-(l  tin-  ))t-iH!iiclioiii>f  thecon- 
glomerikles.  Tlie  red  coiij^luiucrait-s  tiiiil  Miindaioiici  pass  be- 
neath into  a  rock,  wtiidi  at  lirst  diQiu^  t'runi  them  only  in  co- 
lour, nixl  finnlly  presents  the  mineralogical  cbiiractcr  nf  f;ruu- 
wBcke.  Tlic  agi^cf^te  thickness  of  the  whole  it-  cuiuidcrubk-, 
amounting  to  several  thntiMind  fvct.  Tiiesc  rocks  ap{>ear  to 
roe  the  equivalent  of  tho.tti  nanietl  red  sandstone  in  the  neigh- 
bouring continent  of  America*. 

The  mere  mincralogicid  resemblance  of  tliis  deposit,  in  Am^ 
ricit  iiml  Jniniiini,  with  the  ^nntktones  and  cotiHlumcriUes  of 
the  red  Muid>t<jri<:  ^ronp  of  Kti  rope,  in  In  itself  of  no  great  va- 
lue, and  tlicrtitbre  we  can  only  at  present  conclude  that  consi- 
derable forces  have  been  exerieti  in  both  parts  of  tlie  world 
(whether  con  tempo  ran  euiis  or  not  remains  to  be  determined), 
which  have  dis()crsed  friigmcnCsofpre-«xisling  rocks,  scutlcr- 
ing  them,  most  probably  by  the  medium  of  aj^itated  water,  in 
variuu»  dJi'ecliuiis,  llie  transporting  powers  being  unetjual,  so 
thai  sandstones  and  marls  al  teriiuie  with  conglomerates.  These 
sandsdHKS  and  coDglomcraies  would  appear,  from  the  descrip* 
tions  of  geologisu  and  inlelliuent  travellers,  to  extend  from 
Mexico  mr  into  ibc  heart  of  North  America ;  so  thnt  if  differ^ 
cnt  deposiu  hiive  not  been  confounded  under  one  head,  m 
iniglit  easily  hnppcn  ill  England  if  it  were  an  unciillirated 
country  and  rapiilly  examined,  [the  ohl  red  saniKlunt:  of  En- 
glish geologists  iH'ing  cuiifouiKJed  nitli  Uieir  new  red  sand- 
stone^) these  sandstones  and  conglomerates  of  America  would 
appear  not  the  result  of  a  limited  disturbance,  hut  of  one  com- 
mon to  a  considerable  surface. 

*  For  a  more  iti-Uu'kd  iicriiuiit  urih«ti>  nnii  olhtir  JmiucArQcki,  will)  Me- 
llon*, conMiIt  my  Itcmnrki  nu  llir  Gi:oliigy  of  Jamako,  Owl.  'IVuit,  2nil 
Mric*,  vol.  ii. 
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CARBONIFEROUS  GROUP. 

8rsi. — CoaI-meinuw».E!igl.  Autli.  (TrrT^inIf(iHinff.Vr.KMih.S1timki>Mt»- 
gfbirgr.  Genii.  Aulli.).  Carbonifortiui  lim«Ioiic,  CoByfi.  (JVcuM«Jii  Ume- 
tlnnr,  Etiul.  Aulli.  Calcairr  rartoniJrTC,  Valcairc  anthraxi/rrr,  Catc«irf 
lie  Tronnlion,  Fi.  Aulli.  ISrrijIialk,  fiol'lriitati,  Vrhfrganjulolk,  anJ 
S'ruert  VfhergaRgikalk,  Gvtm.  Aulli.)-  01(1  red  uuidstntir,  Fiigl.  Aulk. 
[Oris  TOiiiif  ialermrdiairf,  Ft.  .liith.  Jiingtret  Grauteacktagibirft,  OtTtt>. 
Auth.     jill^r  rolher  lamUlriH,  Von  Ucclicn-) 

Coal  Measures. 

These  are  composed  of  various  tipds  of  sandstone,  shale,  and 
toalj  irregularly  iiilcrstratified,  and  in  some  countries  inter- 
Vhlxed  witli  conglotn crates ;  llic  wliole  showing  ii  inechnnical 
nrlgin.  The  coul-ineasures  abound  in  vegetable  reniiiins,  nnd 
the  coal  itself  is  now,  by  very  general  consent,  referred  to  a 
vegetable  origin,  being  considered  the  accumulation  of  an  im- 
mense moss  of  plants. 

Til e  sandstone,  shale,  and  conglomerate  beds  vary  much,  as 
might  be  expected,  in  different  situations.  Some  being,  even 
in  the  same  tlislricis,  more  continuous  than  others ;  a  sandstone 
bed,  for  exnmpic,  becoming  grnduully  thinner  and  finally  disap- 
pearing, so  that  thu  beds  above  niid  beneatli,  should  their  conti- 
nuity continue,  come  into  immediate  contact  with  each  other. 
The  like  happens  with  the  shale,  conglomerate,  and  even  coal- 
beds.  Undoubteilly  some  beds  are  persistent  over  a  great 
area,  but  nothing  can  lie  more  various  than  the  areas  occupied 
by  any  given  beus.  It  thus  becomes  highly  important  to  trace 
given  beds  with  accuracy,  noting  whether  they  lerminale  by 
gradually  fining  ofi|  or  by  an  almost  insensible  change  in  tlieir 
mineralogical  character;  such,  for  instance,  as  a  sancistone  bed 
acfjuiring  argillaceous  matter  by  degrees,  and  thus  passing 
through  a  sandy  into  an  argillaceous  shale. 

It  IS  stated  by  Mr.  Budtile,  that  as  the  strata  of  ihi-  New- 
castle  coal-field  rise  or  crop  upward^  the  sandstone  beds  in- 
cieasc  ill  numberand  tliickness:  whereas  the  argillaceous  shales 
iiicreaiie  in  the  opposite  direction  •■  The  same  author  re- 
marks that  the  quality  of  the  coal  in  the  same  district  greatly 
depends  on  the  kind  of  bed  which  immediately  cover*  llic  cow 
stratum,  and  tliat  the  coal  i*  iilwuys  deteriorated  when  corerwl 
hy  jumiUtone,  becoming  in  that  case  more  or  less  mixed  with 

•  BiiddW,  Traiu.  Uta.  Hut.  Soc-  Nawcutlc,  vol.  i.  p.  2:iH. 
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iron  pyrites;  whereas  it  is  of  comparatively  good  quality  be- 
neat))  arjfillflccouK  shale*.  This  difTcrcncc  in  the  comparatiTe 
Tolue  of  the  coal  itself  bcncaih  satxlstonc  or  shiilc,  would  seem 
readily  nctounifd  for  by  tlw  (lifll-rcncc  in  liw  clmriictcr  of  the 
two  rocks  l''<:  fust  being  {rtin;nilly  [wrviini-i  lo  giwcs  and  Iiijiiids, 
while  th«  xhaiu  would  by  no  incuiis  »o  readily  permit  the  pavMn: 
of  citljer.  HencR  it  would  follow,  not  only  that  tlie  vegcubie 
matter  would  be  belter  preserved  beneath  tlie  slialc  frotu  the 
comparative  diHicult  escape  o(  cascouH  mailer  upwards,  but 
that  it  would  also  be  prcservct)  Irom  injury  by  the  difficulty 
with  which  water,  not  only  ]iurc,  but  chnrgcd  willi  fotcigD 
matter,  would  have  in  percolating  downw'ards. 

In  tracing  coul-bcd«,  it  haii  Wen  observed,  that  the  ume 
bed  fretjuencly  varii^  much  in  thickness,  sometimes  being  much 
thinner  than  at  others.  Moreover  shale  and  sandstone  often 
(ret  inlerstratified,  as  it  were,  with  the  coal-beds,  thus  parting 
uiem  into  minor  bcd«.  'I1ic  area  and  depth  occupied  by  these 
inlerstratified  portions  of  .sandKlone  and  ^hak-,  (liuiigh  uf  liltio 
im|iort.ince  in  itoaic  \nn\it,  become  not  unfre(|uentiy  in  otlicr 
coal  strata  so  considerable  a->  seriously  to  injure  die  value  of 
the  cool. 

It  is  by  no  means  uncommon  to  describe  the  cosl  deposits 
as  basins ;  but  it  may  be  doubted  bow  tiir  this  term  is  generally 
correct:  tor  iidmiiting  that  many  accuniulalions  of  these  beds 
have  been  deposited  within  dc|)ri:»ii)nK  of  llie  surface,  it  would 
by  no  mcan»  K-em  lo  liilltiw,  rea^^oning  at  least  from  the  mode 
in  which  vegetable  accumulations  sre  now  formed,  that  all  coal- 
measures  have  l>eeii  thus  produced.  Supirase  plants  lo  be  car- 
ried down  rivers,  such  as  now  hap)>ens  at  the  nioulb  or  delta 
of  the  Mississippi,  we  should  ill  characterize  the  deposit,  by  tlie 
term  basin-shapod,  which  would  set^m  to  imply  a  hollow  or  de- 
pression, bounded  by  a  circumlcrcnce  of  nearly  c<jual  clvvo- 
tJon, 

The  following  analyses  by  Dr.  Thomson  exhibit  tlie  va- 
rious proportions  of  elementary  substances  existing  in  some  of 
the  coals  of  Englantl  and  Scotland : — 

Spwcnsile  Ciikmii  Coal 
OluiioiT  Splint  Coul    . 
Olaifow  Clitrry  Co«l  .  . 
Ctuofl  Co«l 

Carbureiied  hydrogen,  orjCn?  dampotthc  collieries,  >s  well 
known  as  an  sbundnnt  product  of  most  coal-mines.  Mr.  Kuddic 
observes  that  the  discharge  of  this  gas  in  tiie  ordinary  work- 
ings of  a  colliery  much  depends  on  the  pressure  of  lliv  ntmo- 

•  Saddle,  Ttaai.  Not.  Ilttt  Sac.  Newculle,  loL  i.  f.  317, 
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I7)li«rc;  b«ing  erenteit  wh«n  tlut  pressure  is  least,  the  gu 
hang  then  enaoleit  more  freely  to  ewape  from  the  pons  and 
fiisures  of  the  coal.  The  same  auUior  remarks,  thai  a  sand- 
stone roof  (the  bed  immedialelv  above  the  coal  stratum)  from 
being  commonly  split  into  it) numerable  fissures,  und,  con^c- 
qiienlly,  receiving  the  gas  when  evolved  from  the  conl  beneath, 
becomes  a  great  natural  gnsomeler,  ready  to  |)our  out  llw  car- 
buretted  hydrogen  when  cireumstaiices  are  favourable*.  To 
this  it  may  he  added,  that  thoM;  sandstones  which  are  suffi- 
cientlv  porous  to  permit  the  percolation  of  water  <lowiiwardB, 
would  likcu'iseallow  of  the  c%ape  of  gas  upwards,  pnrtinilarly 
if  it  were  in  a  compressed  stale:  hence  a  sandslntie  rnof  would 
probably,  in  many  cases,  be  saturated  with  cnrbureitetl  hydro- 
gen, of  greater  or  less  density,  according  to  circumstances. 
Mr.  Mutton  considers  that  tliiv  gnu  exists  in  a  highly  con- 
densed, and  even  li(]uid,  state  in  the  pores  of  the  coal.  Thia 
opinion  is  rendered  probable  by  the  tact  that  small  explosions 
from  coal,  Icchnicslly  called  eructatiojis,  are  not  uneommcMi 
when  the  coal  is  struck  wiih  I  he  pick  ;  these  explosions  l>eing 
apparently  due  lo  the  sudden  cxpRnxion  of  coiiden^ied  gas. 
Mr.  Huddle  relates,  that  tn  n  part  of  Jarrow  colliery,  ne«r 
Newcastle,  the  eructations  were  ns  loud  as  ihe  rqion  of  a  mus- 
ket, large  tragmentsof  coal  being  thrown  off  at  the  same  timcf. 

Coal  varies  considerably  in  ine  quantity  of  bitumen  it  coo- 
tains,  and  is  more  or  less  valuable  tor  economical  purposes  ac- 
cording to  the  admixture  of  this  substance.  The  (junnlity  of 
coal  raised  in  the  British  Islea  is  very  considerable,  and  it  may 
besaidihnt  to  this  substance  and  the  iron-ore  found  in  the  same 
deiKisit,  Knglund  owes  n  great  part  of  lier  commercial  pros- 
perity ;  lor  to  the  abumlaiice  »nd  eheupness  of  Ixtlb  diese  sub- 
stances in  various  districts,  we  nre  indebted  for  a  large  pro- 
portion of  our  manufactures,  the  same  serie^i  of  beds  not  only 
furnishing  fuel  for  working  the  sieain-engincs,  but  also  iron  lor 
their  construction. 

In  the  present  conditititi  of  the  cnnl-measureii,  o{i{x>it unities 
of  observing  design  s<:ein  lo  be  allordeil  us,  even  when  tliesc 
rocks  are  &o  disposed  that  at  first  sight  such  design  docs  i»l 
appear  very  obvious. 

■  nudillf, ua  tlic  Explmion  In  Jarraw CoUIvr^' :  Trnn*.  NaL  Hiit SocNvw- 
CMllo,  vol.  i. 

t  Huddle,  ftii  The  txploiion  vliich  took  plncc  in  Jjutow  colliorv,  Au- 
goal,  1830,  wa>  ranted  by  a  vuluiiic  at  carburcltcd  liydTii);i>n  li-'in);  highlj 
ugmpri'RHil  ni'^  a  amaU  bimiu  Wlicn  iLe  wurkiwii  >ifi|irii>icli*d  tlii*  vnlunic 
of  cniii|ir>'>ittd  ijits,  i\iey  iivc«iSMTil]r  wrukriKd  tlii^  ii^niJitiiitcc  of  the  roal  in 
(lie  dircolioii  of  the  nnrkingj.  Finally,  th«  rrtiltniico  being  <itir(|iia]  to  thr 
pmnirc  ortlic  vai,  Ihe  coal  wm  driven  oul  inio  Iho  };al lenei^  lllP  rnrliinirUTj 
nj^rofcrn  iiiixrd  with  ihp  cninman  air,  and  exploded  at  Uia  cout«f  t  wiUi  ftame, 
lulling  inanj  of  iho  miiiin. 
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The  xcGumiilstion  of  vegetable  matter  at  a  remote  epoch  in 
the  history  of  <)■<:  world,  for  ih«  conHUfiiprtnn  of  creiiUire^  which 
should  nitt-nvard.s  irxtst  on  lU  surface,  must  titrike  the  Icait  tii- 
(juiring;  but  when  the  uptunied.  twi^teJ.  and  shaitertKt  Mrala* 
M>  common  in  the  districts  composed  of  the  coal-measures,  are 
before  ua,  design  is  not  so  tippurcnt,  more  particularly  when 
the  miner  complaint  of  the  <)isIo<»tionK  (fatilu)  which  itilcrrupt 
his  prognos*.  Wc  miffht  therefore  rcffard  tlii«  npjiHrait  con- 
fusion as  a  bar  to  the  iiigcJiuity  and  industry  of  man  in  extract* 
ing  the  combustible  so  valuable  to  him.  When,  bowcvci',  we 
look  more  closely  into  ihi^i  subject,  we  lind  ibat  the  shattered 
and  contorted  condition  of  (lie  rocks,  thoii};h  it  may  embarrass 
■nining  operations  for  a  time,  is  in  reality  highly  auvnnlngcous. 
The  Iractures  termed  fuulu,  tVetjueutly  so  crou)  eueli  other, 
that  tlic  Kurfaoc,  if  it  could  be  examined  without  its  covering 
of  vegetation  and  detritus,  would  present  much  the  same  atv 
pearance  on  tlie  great  sealc,  ns  tlic  froxcn  surface  of  a  lake 
broken  to  pieces  and  rcirnited  by  subsc<juenl  frost.  Masses  of 
fractured  strata  arc  thus  often  twunded  by  faults  which  pre- 
vent die  pas>aire  of  tubterraneoui  waters  from  one  nia»s  into 
the  other;  ai»d  tlie  miners,  in  collierieii  situated  in  one  parti- 
cular mass,  have  only  to  contend  with  the  waters  in  it ;  whereas 
if  ttie  strata  were  ain-ays  horizontal,  unbroken,  and  continuous, 
the  abundance  of  water  that  would  flow  into  the  workings  would 
render  iliem  so  difficult  and  expensive,  tluit  the  extraction  of 
the  coal  must  be  ab»n<loneil. 

It  sltould  be  observed,  that  lltough  the  two  sides  of  u  fault 
oAen  come  into  dose  contact,  there  is  very  frequently  an  in- 
lcr|>0MMl  clayey  substance  impervious  to  water;  and  it  rarely 
lu|i|>ens  tbat  water  on  the  one  side  pulses  to  water  on  (be 
other,  so  as  to  form  a  continuous  and  abundant  percolation  in 
one  direction.  On  the  contrary,  the  water  is  commonly  thrown 
out  alun"  the  line  of  the  fissure,  particularly  on  munnlain  sides, 
in  the  sTiajie  of  *pringK,— oftcii  good  guides  to  the  geologist, 
not  only  in  tracing  faults  among  the  coal-mess u res,  but  in  other 
rucks.  The  appearance  of  springs  along  lines  of  fault  is  w  hat 
we  should  expect ;  for  not  only  do  they  act  as  main  drains  to 
the  strata  which  they  traverse,  but  as  Artesian  wells,  producing 
the  snine  efTects  as  iliese  artificiiil  perforutions.  For  supposing 
faults  to  be  abundant,  in  countries  where  Artesian  wells  arc 
now  so  vatusble,  such  countries  would  possess  an  abundant 
supplyof  water,  upon  the  same  principle  that  tlicsv  wells  now 
acL    Knowing,  therefore,  that  faults  are  abundant  on  (Ik  sur- 

*  For  wcljoiu  of  fault*  in  eoxl-iBMJum.  u-d  Si'cli<ai>  and  Viiriri  ilhitlra- 
tive  at  Goolagical  Plwnninpiiii.  pL  2.  6,  7.  i  iiro\.  Trnni.  ?nit  Hrrin.  toI.  I. 
pL  3S.  1  TraoMttiatM  «t  iho  Nat.  Ilial.  Soc  of  Nrwcatllr,  vol.  i. ;  La  Hi- 
cb«n*  Mincnlp,  by  M.  Hcfwi  (l«  ViUcliMM,  Ac. 
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face  of  our  planet,  we  may  tiirer  that  no  inconsiderable  poitioD 

I  of  water  is  conveyed  by  them  to  that  siirlace. 

It  will  be  obvious  thai  in  a  district  where  the  coal-meaturcii 

I  wne  greatly  conturtcd,  the  relative  position  ofittnilu  aioiie  would 

)  prevent  the  iibunclunt  percolation  of  water  from  one  situation 

;  to  another. 

,  The  following  section  (Fig.  97},  at  Jairow  collicrv,  near 
Kcwcastle,  will  aJford  an  idea  of"  Uic  manner  in  which  t[ic  coal- 
measures  arc  sometimes  fractured  *. 

Fig.  97. 


The  mode  in  whieli  thev  sometimes  are  contorted  wiihouL 
fracture,  is  jihown  in  V\a.  9K-i  a  section  uf  the  coal-nieasurcs 
at  Little  tlaven,  St.  Bride's  Day,  Pembrokeshire. 


Fig.  98. 
liaie  Haven. 


The  organic  remains  discovered  in  the  coal-measurex  arc 
prinet{>ally  terrestrial  plants ;  with  these  are  a  few  fresti-waler 
shells,  and  certain  marine  cxuviip,  which  for  the  most  i»rt 
would  rather  appear  to  occur  in  beds  alternating  with  tlic  coal- 
beds  and  tlieir  acconipniiyinfj;  shales  and  sandstones,  than 
mingled  with  the  terrestrial  i-emains. — The  following  is  a  som- 
m«ry  of  the  fossils  iitated  to  have  been  found  in  the  coaUmen- 
»urcK. 

Plantte. — Stigmaria,  Qspceies.  Pinites,  3.  Peuce,  1.  Spe- 
Dophyllum,  10.  Annularia,  7-  Asterophyllites,  12.  Bcche- 
ra,  1.    Flabcllaria ?  J.    Nceggeralhia,  2.   Cannophyllites,   1. 


■  A  nnnll  jiDrtion  of  Mc.  Huddle 'i   bcaiitilul  avclioaa  of  die  Nuwciullo 
coal-licld,  Tren*.  Nat.  llUt.  Soc.  N<?wcHalIr,  vul.  1.  pi.  21.  22.  23. 
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Slpmbergi*,  +.  Poiictics,  v.  'i'rifpHiocnrpiim,  ♦.  Musocar- 
piiin,  3.  l-^iuiiieuiii),  2.  C'iilaniite»,  13.  Spln-noplcris,  ^2. 
Cyclopieris,  9.  Neurojiierts,  17.  CMi>iH(>|iteri»,  6-  I'cco- 
meris,  62.  Loiicbopteri§,  1,  Scbizo])iei't9,  I.  CaulogHcris,  I, 
LycofHuliies,  8.  Se)iiciiiites,  2.  L^plilwlcndron,  43.  IJIc^ 
(It^ndron,  1.  Lqiitlo|)l)ylIun),  2.  Lc|)idoslrobus,  2.  Caiv 
diocArpcwi,  S.  Sigillnrin,  37.  Vol k man n lit,  4.  Cj'pcrtles,  I. 
Pohrporitc*,   I. 

Conehifera. — P«clen,  3.  Mytilus,  1.  Luirlcola,  3.  Unio,3. 
Nuciiia,  2.     Mya?  3. 

Moilusca. — lurritcllis^.  DeUcropbon,2.  Ortboceratites, 5. 
Ammonites,  5. 

Pisces. — Paltvolhrimim,  2.     Acniitbtcstiis,  !• 

Thus  iimking:  Ptanltt,  35  ncntra,  SIO  >p«cies.  Co»rA/- 
,/n-a,  6  genera,  14  &]>ecics.  Moilusca,  4  f^ncra,  14  spccin. 
Pitces,  S  genera^  3  specieii. — 'I'oial,  47  genera,  341  qjccie*. 

Carboniferous  IJmatone, 

This  rock,  in  (be  Suiiiii  of  lOnglnmt,  Wain,' the  North  of 
Fniitoe,  stid  Bt-lf^ium,  seems  tti  jkv'Kicmi  a  ^oinewhal  gtuieral 
chiiracter,  being  a  compact  limestone,  f"re<nitntly  traversed  by 
veins  of  calcareous  spar,  and  ut  times  being  iit  a  gri-ai  measure 
composed  of  organic  remains,  while  nt  others  not  a  truce  uf 
iheav  remains  can  be  observed.  The  colours  orv  mostly  gray, 
vaningin  intcnMlyorthadv;  otticrliiilKorc  boMcvcr  observed 
in  Tt,  and  in  »om« siluaiioiis  it  ulTonlx  gocxl  niaible.  It  i»  uc- 
citKionally  of  an  oolitic  structure,  lu^  near  Hriilol;  nnd  u>me> 
linii;^  contains  parts  of  encrinital  colnniiis  in  such  abundance, 
that  tiie  rock  is  in  jircal  measure  made  up  of  ihcm,  whence 
the  name  I-'na  inal  UTatitone.  It  has  also  been  known  by  the 
name  of  MctaUi/eram  Limestone,  in  cuiiM.-(|uencc  o(  the  quan- 
tity of  trnd'Orc  obtained  from  it,  more  iMrticularlv  in  the  cen- 
tral uhI  northern  purt.i  of  England,  lliough  tlicne  chanic- 
tent  niay  sulllce  for  a  considerable  portion  of  the  cnrbonifinvus 
limestone,  it  will  be  seen  by  the  seouel,  that  even  within  the 
distancu  of  two  or  three  hundred  miles,  the  series  of  limcstoite 
beds  known  by  this  name  becomes  mixed  with  »liule,  sand-' 
stone,  and  even  Willi  coul. 

The  following  is  a  nummary  of  tlie  organic  remains  enume- 
ratctl  a.1  having  been  discovered  in  the  cartwniferous  limestone* 
the  plants  only  being  omitted  ;  as  when  such  extivia;  occur, 
lliey  arc  generally  found  to  correspond  with  the  plaiitu  uf  the 
coal-measures. 

Zoophifia. — Gorgwnin,  4sjiecie«.  Cellepora,  1.  Uetepora,  I. 
CBryo]itiylliii|  3.  Cynlho|il)yllutn,  4.    Asirea,  I.  Tubipora,  1. 


98S 


(M  Red  Saudaotu. 


Syringopora,  3.  Calamoporo,  2.  Aulopora,  I.  pArosileft,  3. 
Litlimtrotion,  3-  * 

Hadiaria. — PtntrcmiU's,  3.  Poterkitrinitcn,  2.  Platycri- 
<  nitvs,  ?■  ActiitiicrimUis  5-  Melocriiiites,  1.  Ubutlocriiiicee,  I. 
C^thocriniten,  '2. 

^nnijfi/u.— Seruula,  2. 

Conckifera. — Spirifer,  or  Dcltliyris,  29.  Tcrebraluln,  21, 
Airipa,  1.  Protlucta,  or  tA-|)Uviiii,  29.  Craniii,  1.  looce- 
rnmiiK,  I.  Poctcn,  2.  Mi^uludoii,  1.  Nuculii,  I.  ArcRi  1. 
Konirilin,  I.  Curdiuii),  4.  Lucint,  8.  SitiigiiiiKilaria,  1. 
Sok-ii,  2. 

Mollusca. — Pilcopsis,  1.  Mtlania,  1,  Anipullarin,  2.  Nc- 
rita,  3.  DL-lpbitiiila,  1.  EiiunipliEiltis,  12.  Trucbus,  7.  Tur- 
bo, (i.  Rotdln,  3.  Hfllx';'  1.  Turrilclla,  10.  Buccinuni,  J. 
Phasiiiiicllii,  3.  ]Jcll«r»ph»n,  12.  Cunuiitrin,  2.  Oribocent- 
titor,  13.    Niiutilux,  9.    Ammonites,  2. 

Cr  ml  acta. — A^nphus,  1.    t)iher  Trilobiles  not  determined. 

Pisces. — Icbthyodonilites  and  fish  paiatcs. 

Tbus  mnking:  Zoop/ii/ta,  1 2 geiierii,  27  species.    Radiaria, 

7  genera,  21  s()t;eies-    Annulnta,  t  ^eiiUK,  2  species.     Ctmcki' 

Jera-,  13  g<^icni,  97  spetk-s.     MuUufcit,  18  gcncrn,  89  sp«ct«. 

Crtutacra,   1   genux,   I   spvL-it^x.     Ptscet,    1    e*-'""^   ^   sjiecies. 

— Totikl,  55  genera,  23S  species. 

Old  Red  Sandstone. 

This  rock  i-t  of  very  variable  tltickneiis,  aometimes  consi»l- 
ing  of  n  Tew  cangtomtTnte  betis,  while  at  others  it  swelU  out 
to  the  depth  ol'  several  thousand  feet.  As  miifht  be  expected, 
this  variation  in  thickness  is  accompanied  by  ililTcrences  in  mi- 
ncralogical  structure,  coii^jlomeriKcK  being  abundant  id  some 
situations  while  in  others  ihvy  are  exceedingly  rare.  Tlw 
sandMiine  possesNL-4  dilFerent  degrees  of  induration,  iinti  U  nut 
unfreijiieutly  schi>Iose  und  inieaceoua,  afliirding  i}ag-»toiK-s 
and  eoiuse  materials  for  roofing.  The  prevalent  colour  is  red, 
generally  dull,  which,  as  commoniy  occurs  iu  the  red  martti 
and  sandstones  of  al)  ages,  i^  occntiionnlly  intermixed  with 
different  lints  of  greenish  blue  {Pembrokeshire,  S;c.)-  The 
conglomerates  of  course  vary  In  their  couIvniM,  but  pieces  of 
quartz  arc  very  common,— so  much  so  in  the  southern  part»  of 
Ktigland  and  \\'alt?s,  that  the  greater  portion  of  such  beds 
is  wliolly  composed  of  tliem.     The  sandstones  also  are  prio* 

•  Thii  catnlonic  i>  CKcecdin^ly  inengre :  Tor,  uiifortunntcly,  lititiih  nota- 
r^iUtiit  have  publiihed  nvxl  lo  iiotliiiij'  pu  ibu  ^uoiilivtic  i>Oi:itinU  of  tlic  au- 
bouifvrtiUA  limrtloiiv,  tliiiii^li  (lii>  rucK  is  extendi ii'ly  dcTckipvd  ia  the  Briliih 
Ulra,  and  cuiitaias  a  pvM  nbuadfliico  of  I'olypifm. 
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cipally  siliceoas,  so  that  if  tliv  mam  be  consiflercd  ss  wholly 
of  nic4:ti»iiicnl  onuiii,  il  ma«t  liai-«  rcsulloil  from  a  cunsideiA- 
blc  ilt^tnicliun  iif  |irtvi.-xLiiiii<r  siliciioux  ruckA. 

1-cw  ui'gunic  n:iiiaiiis  have  oeen  tliscuvercd  in  tliiii  rock)  and 
ltioi«  ihftl  have  been  observed  would  a)i{)car,  tor  die  lucal  purt, 
to  be  ibe  same  a^  in  tbe  grsuwnckc  bciicntb,  or  the  carbonife- 
rous UmeKtooeabove.  According  to  I>r.  I'leming,  Orlhoeera- 
lites  cordiformis,  0.  j-iganlriu,  NautHui  /iHohalus,  Jiiid  N.  pen- 
tagunu$,  nrv  fuiiiid  in  »  lin)c»ion«  aM«>ciiited  with  the  old  red 
HuidMonc  of  Uuiiif ViL->-->bire * ;  and  M.  Duntont  DiJliicH  Prot/ucla 
concinna  in  the  old  red  sandstone  of  the  Lioge  di.itrict. 

The  student  being  now  acquainted  with  tiie  general  x(k)|<>- 
gical  and  botanical  cliaractrrs,  and  with  the  more  marked  uii- 
nendogical  compo«ition  of  the  three  rocku  coropriud  within 
tl>i»  grnup,  we  will  proceetl  to  a  nioie  general  notice  of  (he 
uinic  nicks  taken  In  the  mass. 

it  \ins  been  above  remarked,  ilial  the  roth  1  legended  h  con- 
sidered, in  certain  parts  of  Euiope,  to  ])ass  into  the  ci)al>mi-s- 
surefi,  so  that  the  two  roek»  consliliile  the  up|)er  and  Umer 
portion  of  the  sntnc  nia>«.  Soniv  gvologiste  hare  gone  furlhvr, 
and  considered  llic  conl-n)easiir«>  u>  subordinate  (o  tl>e  rtiih- 
iirgcndcs  the  carbunircrous  ponion  bearing  the  same  re- 
lation to  the  general  mass,  which  certain  lignites,  such  for 
infilance  a«  those  noticed  by  M.  Elie  de  Beuumont  in  Dau- 
phinc  and  Provence,  bear  to  the  transported  matter  in  which 
iliev  are  found  included. 

It  would  appear  from  the  ob«urviitiont  of  Von  Velthrim  on 
the  district  of  Wettin  and  Ixiebujun,  and  on  the  eastern  llartz, 
that  the  coal-measures  are  tliere  subuniinnte  to  ttie  rolhlie- 
gcndes  and  titat  the  whole  mass  may  be  divided  into  three 
|H>rliun«: — 1.  Tbe  lowest,  composed  uf  red  sandAlune,  wiili 
slaty  clays,  schistose  sandstone,  antl  ci'iiglonierate,  500  fvtt 
(hick  (considvrrd  cciuivnlent  to  ihc  English  old  red  sand- 
stone). 2.  The  middle,  carbon  I  fcrous  nxV^  and  limestone, 
350  feet  thick  Uuppoxetl  eijuivalenl  to  tlie  carboniferous  lime- 
stone, coal-measures,  and  millstone  grit  o1' the  Engli>h  scries}. 
S.  The  upper,  formed  of  red  snndsiono,  w  ith  slaie-clayK,  cui»- 
glonier.ites,  and  porphyry  breccia,  2G00  fcet  thick  (referred 
to  the  red  snndi^lonc  gi'imp], 

M.  v(in  Decticn  otcerves  tlinl  it  is  pnrtieniiirly  liifTicuft  to 
aRbrd  ii  better  explanation  of  these  facts,  as  die  ctud  de]io- 
nit  of  Wettin  and  Loebcjun,  wedged  in  between  two  kinds  nf 
porphjTV,  is  disturbed  aiid  irregular.  The  same  author  re- 
marks, Iiowevcr,  the  important  fact,  that  there  can  be  no 
doubt  of  the  coal  deposit  being  covered  by  (he  upp^r  Ms  of 

*  Fleming,  Ilitiiny  of  Britiih  AniaiiU. 
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th«  renl  roilitieeendes,  and  rcstinfr  on  red  sandstone.  Hie 
iilentiljr  of  the  latter  sandstone  with  the  lower  strata  of  the 
roihliejfendcs  on  the  borders  of  the  Il.irtz  seems  not  so  evi- 
dent, tbouch  it  would  appenr  t)rol>al)]e  from  the  cnrcful  rc- 
seurchcs  of  M.  von  Velthcim  •.  It  is  certainly  exvcediogiy  de- 
sirublc  thut  the  identity  of  these  latter  rocks  ^ould  be  more 
clenrly  proved ;  for  as  the  sandstones  of  the  coal -nMasu res  are 
often  red,  it  misht  l>e  considered  that  the  lowest  rocks  at 
Wettin  and  Loeuejuii  were  merely  such  red  sandstones,  and 
that  the  coal- measures  were  covered  by  the  upper  members 
of  tliu  rothlic;;eiides,  beciiuse  the  lower  bed*  were  wanting. 

A  gocKJ  exiunple  of  coal  suburdiiiate  to  the  retl  Miitd«tOMc  is 
obMirvcd  in  the  coal  series  of  Wuldeiiburg  and  Keurodr,  in 
Ixiwer  Silesia,  e£|)ecially  in  that  part  of  tlie  deposit  which  ex- 
tends into  Bohemia,  between  Scliatzlar  and  Nachotl.  In  tlio 
neighbourhood  of  Altwasser,  red  sandstone  and  conglomerate 
rest  in  o  narrow  binul  upon  f^riuiwacke,  and,  in  an  adit,  a  bcti 
of  coul,  widi  slule-cluy,  is  w:cn  iippiirciitly  Jn  a  cunlintintioii  of 
the  red  conglunier»tes.  Niirtli  from  Kchal/Iar,  above  IJebiiii, 
to  the  environs  of  Waldenburg,  the  coaU measures  rest  tmnte. 
diately  upon  grauwacke,  wiUiout  any  intermediate  beds.  Be- 
neath the  Bolicminn  coal,  nt  Itolinow  oi\  the  Metau,  tliere  is 
u  thick  muss  of  fuie-grained  red  sandstone.  Its  beds  form  a 
saddle  from  Nachod  to  fNchatzlnr,  and  on  the  fiouih-west  side 
of  i[,  inwiird^  the  bnstn  of  Uohemin,  no  coat-niinc  is  known> 
there  being  merely  a  contiinioos  miinlcrnifiled  mass  of  red 
suiid>lone.  A  bed  of  bilumiiinus  shale,  with  tlic  remains  of 
fish,  indistinct  impressions  uf  plants,  and  disseminated  cnp^wr^ 
ore,  occurs  beneath  the  coal  near  Kipel,  not  far  from  8aug- 
witz;  above  this  occurs  limestone,  about  20  feet  thick,  anu 
licnciilh  [he  whole,  whiir  vtindslone-  North-west  of  Uohnow, 
red  umdnilone  appc^iirs  betwet-n  the  coiil  Klriita,  and  soon  at- 
tains such  thickness,  tlini  wttli  it  dip  oriilxiut  'iO",  it  occupies 
a  breadtli  of  2|  miles  on  the  surfiice.  It  tn  tliix  manner  di- 
vides the  coal-measures,  for  a  length  of  17^  miles,  into  two 
clearly  defined  juirallcl  lines.  This  sandstone,  though  it  per- 
leclly  resembles  itnit  lieiienlli,  must  necessarily  be  con»deretI 
as  an  iniegriil  jK>rtion  nf  the  coul -measures. 

The  two  lines  of  coul  ;tbi)ve  noticed  \\o  not  unite  (as  far  as 
is  yet  known)  with  the  coal-ficid  of  Scbnt/liir,  but  cease  in  the 
middle  of  the  red  sandstone  district  at  GoldenelM:  and  Teicli- 
wasser ;  and  the  upper  line  is  also  covered  by  re<l  san<J»tone,  and 
lliat  uniformly  for  the  distance  above  mentioneil.  The  same  red 
saixlhtoiie  covers  the  coal  deposit  on  the  Silesian  side.  At  Lnnff- 
tvaltersdorlithe  red  and  gray  coal  sandstones  alternate  witlicadi 

*  Von  Dcchen,  Gcrtnnn  Tnmiil-  of  Manual. 


Carbonifeious  Group. 


MB 


oOier,  but  in  general  the  limits  of  Imth  are  well  defined. 
Oon^loiiK-nttcs  urc  rare  in  liie  u|)[)er  iiantl stone,  which  is  usu- 
al!? line-griiiiicd ;  pcblilc!>  of  quartz  ami  flinty  slate  arc  found 
only  in  its  lower  portion.  Ked  slntc  clays  arc  not  frequent. 
Single,  but  lonff-contiiiiu-d,  beds  of  limestone  and  dolomite  are 
found  in  it  (OrtUow,  and  Conradswntdv);  tlKy  are  usually  re*!- 
dish  gray,  seldom  dark  gniy  (Otlcndorf,  and  8cheidwink«l). 
It  contains  beautiful  tmpreMions  ol  Seui-optirtt  conferla.  Im- 
preisicMn  of  fish  are  found  in  it  at  Uuppersdorf,  which,  like 
those  of  Siiugwitz,  arc  not  yet  determined.  As  the  red  sand- 
stone U  corercd  by  quadersnndstcin  (srcen  sand),  many  of  its 
relations  are  uncertain,  but  vcrj' probnbty  it  is  purnllel  with 
the  rothliegendes  of  Mansfeld.  If  at  Waldenburg  a  lejiant- 
tion  of  the  upper  red  sandstone  from  the  coal  deposit  k  pos- 
sible, because  an  unconformable  strati li cation  sometimes  takes 
])lacc,  the  latter  cannot  be  sejiaratcd  from  the  lower  red  sand- 
Mone,  as  the  beds  of  thb  sancUtonc  are  quite  couformabic  with 
those  of  the  coal  strata  *. 

By  connulting  Mr.  Weaver's  obserrations  re»])cctine  the 
views  of  the  German  geologists  previous  to  tho'tc  of  M  n.  von 
Veltheim  and  HufTmimn,  it  will  be  »ecn  he  wah  led  to  the  con* 
elusion,  that  tlii!  old  red  saixlxtoiic  of  the  f^ngli.ili  geologists 
might  be  equivalent  to  the  lowest  pari  of  the  German  rothlie- 
gcndesf. 

Perhaps  by  following  up  the  views  of  Mr.  Weaver,  and  con- 
sidering that  the  coal  is  not  necessarily  constant  to  a  particular 
part  of  tbe  scries,  and  that  the  mutual  re  lilt  ions  of  difTcrciit 
portions  of  the  whole  mass  vary  mutcrtidly,  we  may  appnuic-li 
towards  a  solution  of  this  apparent  difficulty.  In  the  tirst 
place,  we  obtain  no  help  from  organic  remains :  for  it  will 
nave  been  observed  tliat  the  general  Kooloi;ic«l  character  of 
the  marine  exuviae  is  the  same  in  the  techstem  (above  (he  roth- 
licgendes),  in  the  carboniferous  limestone,  and,  ns  wilt  be  seen 
in  the  sequel,  in  the  grauwackc  scries.  The  general  charocler 
of  the  vegetable  remains  was  probably  nUo  similar,  «s  we 
know  it  was  ill  the  descending  order.  As.tuming,  therefore, 
(and  it  doc»  not  appear  un|)hiloM^p)iicHl  to  do  so,)  that  organic 
remains  will  not  aid  us  in  the  invettigation,  we  can  only  ap- 
peal to  miiteralogical  !>truclure  and  relative  geological  po»i- 
tion.  Our  first  inquiry  therefore  should  be.  Arc  these  OOQ- 
stanUy  the  same,  allowances  bciog  only  made  for  smaller 

■  Von  Dcclieo,  (ipmitn  Tnuiil.  of  MahuoI, 

t  It  ihnald  br  lUlcd,  nliile  on  Ihii  *ubj«l,  llist,  ■CMTdinjr  to  M.  H*- 
raulutlii  coal-mvaiuro  of  Littty,  Nonuaiidy,  which  rM  uacoiifuim*))!}'  en 
Rauwackc,  pai*  into  the  red  undiitou«  4«riM  above  them.— rdUMN  ^m 
Ttrraintdt  Calr^o,:  Cm[i.  1S31>. 
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variations  ?    Wc  can  only  reply  to  tliis  qucstiuii  by  a  Maicnettt 
offacu. 

In  ihesQulheni  [lart  of  our  Uliind  ih«  diree  divisions  of  old 
red  itandstone,  carti<>nif«roui  liinestooe>  iimI  coat-measures,  are 
well  marked,  and  there  a  dearly  no  passage  of  the  latter  into 
I  the  red  sandstone  (commonly  termed  new  red  sandstone)  above 
I  it:  on  the  contrary,  the  cual-m^isures  and  tbc  tnicrtor  rocks 
bare  been  upset  prior  to  the  deposition  of  the  magacMaa  cua- 
\  f  lomcnuvs  and  linirstonu  wlib  their  ns-sodated  retl  MIMl^tun«» 
)  and  conglomeralcK ;  and  il  seems  ittore  than  probable  tliut  the 
lower  |iortinn:t  of  thu  intter  series  of  rockx  resulted  from  the 
disturbance  produced  by  the  fnicttire,  contortion,  and  elevation 
of  th«  coal-measures  «od  older  rocks.     Witli  res)>ect  also  to 
the  carboniferous  group  itself,  the  masses  of  the  old  red  sand- 
stone, carbonilerous  limestone,  and  coal-measures,  arc  well 
scparnted  from  eacli  other,  tlioiigh  there  may  be  small  uitcr- 
OKtioiis  at  ttieir  cont«cl,  as  (liv  student  van  ubsi-nu  at  Clifton 
gorfrc  near  Bristol,  itnd  other  pliices  in  tliiil  district*. 

As  we  advance  iiurtliward.i  into  die  ccntrui  }Mirt  of  England, 
we  find  that  the  loner  part  of  the  coaU measures  and  the  upper 
part  of  the  carboniferous  limestone,  which  in  the  south  only 
alternated  at  their  contact  in  a  comparatively  moderate  degree, 
have  now  assumed  a  new  character  as  they  appronch  each 
Other,  presenting  3  mass  of  shales,  sundvtoncs  (most  trc-r|tiently 
coarse),  and  limestones  with  occasional  scams  of  coal,  the 
whole  being  of  very  considerable  thickness,  and  known  ■» 
MilUtonc  (jriL 

Proll  Sedgwick  has  ihown,  that  Mill  further  north  in  England 
the  great  lines  of  diuiiiction  Iwtween  the  carboniferous  lime- 
stone and  tile  coaUmeasure^  are  broken  up*  and  that  the  one 
rock  is  tost  in  llic  other.  As  the  student  can  have  no  belter 
or  more  condensed  view  o{  the  subject  than  in  Prof.  Sedgwick's 
own  words,  1  shall  oiler  no  apology  for  inserting  them  here. 

"  On  the  rc^pponrance  ol'  the  carboniferous  limestone  at 
the  base  of  tlie  \  orkshire  diiiin,  wc  still  find  the  same  guieral 
analogies  of  structure :  enormous  ninsKe»  of  limestone  form 
the  lowest  part,  nnd  the  rich  coal-fi(?ldit  the  higheit  part  of  die 
whole  series ;  and  we  also  finci  the  inilKlune  -grit  occupying  an 
inteimetliatc  position.  TheniilUtone-crii,  however,  becomes 
a  very  complex  deposit,  with  several  subordinate  beds  of  coal ; 
and  i*  separated  from  tbc  great  inferior  cAlcnreous  gixjup 

•  For  ihf  ncoeuin' il(ilflil(  rjijiccling  tlip  Foul-iiifiuiiirei  uiiil  t!t«cariioai- 
r«rou>  H-rii-i  K'nccallv.  conmih  ihclaboun  of  Mr.  Cony  Inure  in  hii  Oulliii** 
of  ihp  (Jirolo^-y  of  Eiijftnnil  niid  Wain ;  nnd  for  ibiit  uf  ihi-  iniiUiem  pari  of 
our  itianil  in  pnrliculur,  tlio  ObAcn-alioiii  on  \\ic  Suulh-Vfintcni  t-'ool  DU- 
trictofER^Iiiiiil,  bjr  Dr.  BucklnntI  aiij  Mr.  Convbcarr,  (jm).  IVnna..  2nil 
•ariM,  vol.  i. 
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(knoM-n  in  Uic  norlb  of  En^lniid  hy  ihc  name  oi sear  iimrtlrmr), 
nut  merely  ItytliefTreiit^Imluiiixl  ftliaic-tlmestoite,  lu  in  Derby- 
shire, but  tiya  ^till  tiiiirti  complex  (li'|)osii,  in  ^omepliioes  not 
le&s  than  1000  fi^et  thick,  in  which  five  groupH  of  limestone 
btrsbi,  extraordinary  for  their  perfect  continuity  and  unvarying 
thickness  alternate  with  ^p'cat  masses  of  sandstone  and  shale, 
contiiiiiin<;  innumerable  impressions  of  cool  plnnls,  and  thrco 
or  fuiir  thin  svanis  of  good  con  I  extensively  worked  for  domes- 
tic use. 

"  In  the  noffi  of  the  C-arlionilerous  chain  from  Stainmoor, 
through  the  ridge  of  Crote  Fell  to  the  confines  of  Nortliumlwr- 
land,  wc  have  a  repetition  of  the  same  genemi  phflenomeita. 
On  its  eastern  flanks,  and  superior  to  all  its  component  groups, 
is  ihc  rich  coal-licid  of  Durhum,  Under  the  cotd-licid  we 
have,  in  refioliir  descending  order,  the  millstoni>gril,  ihcoltcr- 
natlonx  of  limestones  and  coul-nieiisiires  nearly  identical  with 
those  of  the  Yorkshire  chain,  amiat  iiiel>a.%eof  nil  is  ihe  great 
Kar  UmestoHc.  The  tear  linnt^ne  hej^ins  however  to  be  sub- 
divided by  thick  masses  of  sandstone  and  carbonaceous  shale, 
of  which  we  had  hardly  a  trace  in  Yorkshire,  and  gradually 
passes  into  a  complex  deposit,  not  distinguishable  from  the 
next  superior  division  of  the  series.  Along  with  this  gradual 
chang«  Ik  a  greater  develo]iinent  of  the  inferior  coal-beds  al- 
ternating with  the  linieKtone,  some  of  which,  on  ilie  nurth^ensi- 
cm  nkiru  of  Cumberland,  are  tliroe  or  four  feet  in  thickness, 
and  are  now  worked  lor  domeoiic  use,  with  all  the  nccompan^ 
ments  of  rail-roads  and  steam-engines. 

"  The  alternating  beds  of  sandstone  and  shale  expand  tnor« 
nnd  more  as  we  advance  towards  the  north,  at  the  expense  of 
all  Ihc  calcareous  groups,  which  gradually  thin  off  nnd  cease 
to  ])roducc  any  impress  on  the  features  of  the  country.  And 
thus  it  is  that  the  lowest  portion  of  the  whole  carbonifcrou* 
system,  from  Newcastle  Forest  alotig  the  tkirts  of  Oieviot 
Hills  to  the  valley  of  the  'Iweetl,  has  hardly  a  single  featura 
in  common  with  the  inferior  part  of  the  Yorkshire  chain ;  but, 
on  the  contrary,  has  all  the  moat  ordinary  external  characters 
of  a  coal-formation.     Cor i-es ponding  to  this  change  is  also  a 

!;rsduul  tliickcnlng  of  carbonaceous  matter  in  some  of  the 
over  groups.  Mnnyconl-works  hare  been  o]>cned  upon  tlit« 
line,  and  near  the  right  bank  of  the  Twee<l  (almmt  on  a  jMral- 
lel  wiili  the  great  xnr  limrstonr)  is  a  coal-field  with  Ave  or  six 
good  seams,  >o«ie  of  which  arc  worked,  not  merely  for  the  use 
of  ihe  neighbouring  ili^tricti^  but  aUo  for  tl>c  supply  of  the 
capital  '.■■ 

•  Sudgwiek,  Addren  ta  the  GfliloKkal  SocM)-,  1831.     Itiil.  Mag.  Snd 
Annsb,  vol.  U.  pp.  780, 3BT. 
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Wc  thus  obttrn'e  that  a  very  nmleria]  changi:  hai  l>een  ef- 
fectctl  in  tlx;  carboniferous  rocks,  the  limestoitc  t>e(U  haviitj; 
bocoiiic  niixud  up  with,  aitd  even  disappearing  anior.g,  the  are- 
nactMuN  and  nhaly  coaUmcasurcs.  Two  rocks  of  tlie  series  are 
therefore  as  it  were  anialgn mated,  and  no  line  of  dUtinciion 
can  be  drawn  between  thcai.  Not  only  have  the  tejwrulr  cha- 
racters of  conl-niciuurc*  oikI  carbon irerou):  limotone  dixi^ 
pcarcd,  but  ilic  reiiiainiog  rock,  the  old  re<l  sandstone,  no 
longer  prt«:nLi  tlie  common  arenaceous  as|)ect  wliicli  it  po^ 
scsxes  in  tlte  South  of  England  atid  in  Wales.  It  is  here  a 
conglomerate,  which,  instead  of  offering  the  appearance  of  » 
pasitijje  into  llic  grauwackc  strata  beneath,  actoailv  rests  on 
the  upturned  eilges  of  tJio«e  strata,  and  is  frc{|»cntly  absent, 
so  tlial,  as  biis  been  shown  by  Prof.  Sctlgwitk  an<l  Mr.  J.  Phil- 
Ii|ts,  the  ca r bu II ife rolls  limestones  refMiM:  direcUy  on  llic  pre- 
viously dUlurl)c<l  and  upset  grauwacke  rocks*. 

Il'wenowpruc^-d  to  Scotland,  to  that  mass  of  conglomerate 
and  arenaceous  deposits  intermixed  v.-ith  limestone  and  coal 
Jescrilted  by  Dr.  Kleniitig,  Prof.  Jameson,  Dr.  MacCuUocb, 
Mr.  Uald,  Dr.  Boue,  I'rof.  Sedgwick,  Mr.  Murchison.  ami 
other  geologisUs,  there  would  np|Kiir  to  be  »ome  diilicuitj-  in 
v»labli!>hing  distinctions  such  in  can  reiulily  be  made  in  the 
•oulhcrn  |>arLs  of  our  island ;  and  this  difficulty  tx  increased 
oy  Uie  presence  of  rocks,  relerrible,  at  lea^t  in  |>art,  to  the 
(new)  red  sandstone  group.  In  the  iiortliern  (Inglish  districts 
noticed  by  I'roll  Seagwick,  tlie  red  s»n<lstone  rocks  liavc 
clearly  been  deposited  on  the  carboniferous  liii>estone  oihI 
coal-measures  after  the  two  latter  rocks  hsd  suffered  great 
disturbance  and  violent  dislocations ;  but  it  may  be  question- 
able, at  least  in  parl»  of  Scolliuid,  how  far  fine  Imcs  of  dlstinc- 
tioDcao  be  drawn  between  the  uppei'  pnriof  thcconl-nieasures 
and  the  lower  |H>ruon  of  the  red  sandstone  groufx.  Organic 
reniaini  will  be  of  little  assistance,  for  reasons  before  stated, 
neither  is  tbc  mineralogical  character  of  much  atail,  for  it  will 
have  been  seen  that  this  also  cltnngcs;  and  there  is  nothing, 
that  wc  are  aware  o'i  which  should  prevent  the  zechsteui,  if 
produced  under  general  similar  circumstances,  from  assuming 
Uic  character  of  the  earbutiiferous  limestone,  such  more  par- 
licubrly  as  the  Utter  appears  when  diviiled  and  included  in 
the  coal-measures.  The  colour  of  tlie  rocks  is,  if  possible,  of 
still  less  importance,  for  the  coal-measures  are  not  uiirrequciidy 
red;  so  that  should  the  whole  get  mixed  up  together,  more 

•  Si-o  PhnUp>'«  Spctiotn  in  ItiP  OcoI.Trant.,  2nd  torira,  Tal.  ill  ;  and 
Sedgwick,  I'roccpdiniti  nf  the  Gtol.  Soc.  1S31.  \Vhcn  the  icctiaiu  and 
doacriptianB  of  the  latter  aiiiliur  ilistl  huve  bren  made  public,  fEcolojpiU  will 
be  in  |>UKa»iuiou  ol'  a  lii^'lily  valtuilite  and  illmlralive  nones  uf  ducuincnij  on 
lliii  nibject. 
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piirticulnrly  withoiil  tliscordant  stratiBcation,  it  would  n)>pcDr 
l)if;l)l_v  (Iteorctirs)  to  disiingitish  the  various  portioiit.  Ity  ptir- 
licular  imincs,  cncli  portion  being  considcml  titr  decided  i-fjni* 
valciit  uf  dirinions  (jint  niny  be  cstnbiished  elsewhere.  It  is  by 
no  means  intendni  to  infer  ilini  <)iiHti^  nny  considerable  de- 
posit, surh  as  the  one  under  coiiMdciiition.  ihere  sliould  not 
be  c(|uivalcnts  in  age :  such  there  uuist  always  have  been ;  but 
the  contemporaneous  eflects  produced  by  different  enures  may 
hare  varied  most  materially;  so  that  distinctions  whidi  mark 
particular  events  in  one  situation  arc  not  nlwnys  useful  wl>cn 
applied  jrenenilly ;  for,  perha|>«  without  l>ein({  aware  tliat  wc 
«re  doing  so,  we  theoretically  consider  circumstances  to  have 
been  generally  the  same  at  »  given  time, — whereas  wc  sliould, 
in  the  first  place,  consider  them  as  more  local,  resulting  from 
the  operation  of  more  limite<l  caum-s.  I  am  fully  iiwnre  timt 
this  view  m»y  l»c  carried  too  far,  and  that  the  minor  divisions 
of  rocks  Hhould  he  established  as  much  as  possible;  but  we 
should  also  avoiti  extremes,  and  not  pa.t»  tliai  |K>int  where  tlte 
distinctions  may  admit  of  very  great  doubt,  tor  by  doing  so  we 
■eem  in  a  great  measure  to  preclude  ours<'Ivi's  from  tracing  the 
c-auses  which  have  producetl  the  great  changes  in  the  mincrn- 
logicnl  and  zoological  characters  of  rocks  on  the  surface  of  llw 
eartli  generally. 

Dr.  Houi5  considers  the  conglomerates,  sandstones,  Hmo 
Atones  and  coal  of  tlic  great  nr«-ti«ccou»  <lepostt  of  SciHlant), 
as  >ut>ordJnntc  pnrtion<  of  one  ^^iit  whole,  which  lie  Ixriieves 
equivalent  to  the  red  ^nditone  {gres  rouge).  To  what  extent 
this  o|Hnion  nuiy  bu  correct  would  not  vet  appear  to  be  well 
decided ;  and  it  no  doubt  may  startle  lEnglish  geologists  to 
compare,  in  any  manner,  the  old  red  sandstone  with  a  system 
of  rocks  containing  the  rotblicgrndes :  but  supposing  a  Neries 
of  cuuglomerolc,  sandstone,  and  other  rock*  of  n  certain  com- 
mon character,  to  have  Iweii  prddiicwl,  m)  that  during  the  de- 
posit the  interior  slKiuld  not  in  any  manner  have  been  dislurbeil, 
but  ihe  strata  to  hate  bemlaid  legularly  on  one  aiiollier,  and 
that  we  obfaiii  little  or  no  aid  from  organic  remains, — it  would 
seem  difficult  to  regard  the  mass  in  any  other  light  than  as  rr- 
udling  from  the  operation  of  nearly  similar  and  uninternipin) 
cauM».  1  am  far  from  slating  that  this  artually  U  the  case  in 
Scolhin<l,  bting  merely  desinuiii  to  show  that  an  union  of  the 
rothlit^eiidn  and  y^chitein  with  the  carboniferous  group  may 
not  be  impossible  elsewhere.  It  mav,  however,  b*!  interest- 
ing to  the  student  to  learn,  while  on  tins  subject,  that  (be  Cn- 
lamiles  Mougeofii,  first  discovered  in  tlie  re<l  xandstooe  group 
of  t!ic  Votues,  is,  according  lo  Prof,  [.indley  and  Mr.  Hulion*, 
also  louiKfin  the  Etiinburgh  coal-measures.  Undoubtedly  we 
•  liadlcy  nod  iluUoci,  Kowil  Flon  or  titCNt  Diitain. 
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cannot  btmce  infer  ibe  exact  contcniporancotis  deposit  of  the 
Iwo  rocks,  any  more  ttiitn  Utc  identity  of  Uic  /echstein  snd  car- 
boniferous liiDMlonv,  Ix'cuuse  certain  fossils  are  suited  to  bo 
common  to  boili;  but  the  connexion,  as  far  as  respects  organic 
remnins  ix  imjKiriAnt. 

In  certain  district^  such  aa  Pembrokeshire,  the  old  red 
(iH(i(U[oiie  [wsscs  into  the  grauwnckc  scries  beneath:  in  such 
tiliialions,  therefore,  we  may  rt-gnrd  this  rock  ss  resulting  from 
the  continuance  of  causes  similar  (o  tlioso  whidi  ba\-c  produced 
the  grauwackv ;  for  the  zDolojtlati  chantcler  tjf  tlie  two  deposits 
is  t)K  same,  as  is  also  itieir  niincrah^cal  structure;  the  dif- 
ference between  them  is  in  the  colour, — a  circumstance  of  no 
importance,  for  red  rocks  are  often  present  in  the  body  of  lJ>e 
grauw^cke  group  itself. 

In  the  north  of  England,  the  old  red  sandstone,  as  has  been 
■bove  noticed,  rests  on  upt(irnc<l  graiiwacke :  causes  tlicrcfore 
have  acted  violently  in  one  situaiion  at  n  given  period,  wtiich 
have  scarcely,  if  ai  all,  produced  marked  elfects  in  another  st 
no  very  comiderable  distance;  leading  us  to  infer  that  at  xiill 
greiiter  distances  ihe  dilTerences  observable  in  deposits  of  this 
|ieriod  may  be  more  remarkable. 

For  the  following  sketch  of  the  range  of  the  old  red  sand- 
stone through  Great  Britain,  I  am  indebted  to  my  friend  Pro- 
fessor !^cd»wick.  It  will  no  doubt  be  perused  will)  much  in- 
terest, presenting  as  it  does  this  distinguisheil  author's  Tiews 
on  a  )>art  of  a  system  of  rocks,  which,  as  is  well  known,  hav« 
for  many  years  more  pariicularly  engaged  his  attenlion. — He 
observes  that  the  old  red  sandstone  not  only  iii!ienstl>ly  passes 
into  grauwacke  beneath  it  in  tlie  sou tli- western  jiarts  of  l^n> 
gland,  but  that  it  may  also  be  said  to  graduate  into  the  carbc^ 
oiferous  limestone  above  it  in  the  same  districts  by  the  inter- 
vention  of  alternating  beds  of  sandstone.  He  also  obserres, 
as  a  general  fact,  tfint  the  coal-measures,  the  carboniferous 
lirncstoiic,  and  the  old  red  sandstone,  are  obviously  aiTcclcd  by 
U  common  system  of  flexures,  produced  by  disUirbing  fomat, 
posterior  to  tliem  all.  The  trutli  of  litis  oliservniiun  is  evident 
from  the  rarious  sections  of  Professor  Uuckland,  Mr.  Cony- 
beare,  and  Mr.  Weaver*. 

Professor  Sedgwick  points  out,  as  the  next  remarkable  fact 
connected  with  the  history  of  these  deposits,  the  entire,  or 
nearlycntire,  absence  of  theold  red  snndstoticalong  the  whole 
base  of  the  carboniferous  limestones  whicli,  coiiimcncing  at 
Lliniymyiieeh,  ranges  nlung  tlie  eastern  skirls  of  Denbighshire 
and  Flintshire,  mid,  doubling  to  the  N.W.,  runs  to  the  CirenI 
Urms  Head;  thence  taking  its  course  lo  the  Menai  ijtraiis. 


*  Geo).  Irani,,  3tiU  terict. 
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and  funnini;  a  small  part  of  the  interior  of  Anj^lescn.  H«  con- 
!ii<l<;r.-t  thai,  in  this  long  ran^fe  (partly  examined  hy  Mi".  Mitr- 
chisoii  and  partly  by  himself},  there  is  not  perhniis  a  Mnfjle  trace 
of  old  red  sandKtone,  unless  wc  designate  bv  that  name  some 
beds  of  rcdthsh  shale  antl  ^iiiiiKtone,  which  here  and  there 
form  the  base  of  the  carboniferous  group,  aiid  nr«,  lie  thinks, 
only  varieties  of  the  low&t  limestone  shale,  Thi*  conclusion 
is  conlinned  by  the  observations  of  Professor  Hen«iow,  pub- 
lished about  ten  years  since*.  Professor  Sedgwick  Wicves 
that  M>ine  part  of  the  Isle  of  Anglesea,  coloured  by  (he  latter 
as  old  red  umdstone,  is  in  fact  a  red  sandstone  of  the  grnu- 
wacke  group.  Prof.  Henslow  himself  states  the  impossibility 
of  scpnrating  tl>c  old  red  sandittoite  in  nil  coses  from  the  grau- 
wnckc;  and  it  should  Ik  recolWtMl  that  nt  the  tiiiK;  his  paper 
was  wrilteii,  cxieniive  deposits  of  red  sandstone  in  ihr  gmu- 
wocke  group  were  not  generallv  known.  Along  the  wliolt?  line 
above  mentioned^  %¥berc  the  old  red  sandstone  is  wantiii)T,  the 
carboniferous  group  rests  unconformably  on  the  grauwadte 
croup; — a  fact  which  seems  to  show  that  the  old  rocks  of 
Nortii  Wales  underwent  a  grrnt  movement,  anterior  to  the 
[wriwl  of  the  old  red  »anda(i>ne;  and  that,  by  this  movement, 
the  bottom  of  the  ncigblwurinfj  seas  was  r.-ii»c«l  out  of  those 
CAitses  which  proilueed  the  old  red  sandstones. 

In  no  part  of  Denbighshire  do  we  sec  the  ba^e  of  the  cnr<^ 
boniferoiti  group;  but  on  die  conBnes  of  Yorkshire,  Lanca- 
shire, and  W'e&l  morel  and,  we  find,  in  several  places,  the  great 
eacarpmcnts  of  the  carboniferous  limestone  resting  uncoiifor* 
mably  on  llic  edges  of  llic  griinwucke,  or  scfwratcd  from  it  by 
tn&sscs  (sometimes  of  grciit  lliii^kiiexs)  of  coarse  red  conglome- 
rate. The  same  stnivinent  applies  lo  the  carboiiilii-rmis  zone 
vrrspped  round  tite  Cumbrian  mountains,  and  also  to  the  chain 
of  Crons  Fell.  The  old  red  conglomerates  sometimes,  tlioiigh 
rarely,  alternate  with  ereen  and  red  marls,  and  with  red,  green- 
ish red,  or  white  sandsiime:  and  wc  occasionally  6nd  in  them, 
not  only  pebbles  derived  from  the  older  CJilcnrc<^us  rocks,  but 
calcareous  concretions  like  the  Hcrctbni shire  Coj-nstone. 

0«  the  confines  of  Sc-otland,  llie  re<l  c<)ngli>mcralcs  appear 
(thoiigli  ProleKKor  Se<lgwick  considers  rarely)  at  the  base  of 
the  carboniferous  series.  He  hnn  seen  ttieni  occnpying  this 
]msition  on  the  flanks  of  the  Cheviot  Hills,  in  two  or  three 
places  pointed  out  by  Mr.  Cull^',  of  Couplaitd  Castle.  He 
remarks  ihc  imponnnce  of  this  (net,  as  it  proves  llinl  the  very 
old  carbon  ilernns  system  of  tlic  Twer*!  (tlic  saiuKtotic  beds  of 
which  are  fp-nemlly  of  a  red  colour)  b  newer  ilion  Uteoldrcd 
congloincrsicK  last  mciiiionet] ;  and  ttiercfore  t>roAiii/^  nfwer 
thoii  tJteold  red  conglomerates  of  Cumberland,  Westmoreland, 


■  Traiiucijon*  at  \\iv  Cambridgo  IliilosDjihlcai  Sovitly- 
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and  Yorkshirw.     lie  docs  not  therefore  believe  that  the  carbo- 
nifei'ous  red  siindstune  oftlte  Tweed  is  tlic  TcprcseDtiitiTe  ot  ^ 
the  old  red  sandstone  of  Hereford&liire;  but  that  it  i»  superior 
to  the  uKI  red  .luiuktone,  and  is  of  about  llift  age  of  tlic  great 
icar  limcsione  of  Vork.'ihire  and  Cfos^  Fell. 

The  carboiiifcrou-s  red  simd.stone,  appearing  here  an<l  there 
in  the  great  Caledonian  trongh  (between  the  chains  of  liie 
Grampians  and  the  grauwacko  chain  which  stivtches  from  Sl 
Abbs  Ilcad  to  the  Mull  of  Ualloviay),  is  probably  in  no  in- 
Gtaiice  older  than  ihc  ciirbonifvrou«  red  sandstone  of  the  Tweed- 
Professor  Sedgwick  duubl*  whether  in  any  [wirt  of  this  great 
trough  there  he  a  true  representative  of  the  (new)  red  und  vu- 
riegiited  tnnd&tone  of  central  England. 

In  the  Isle  of  Arran  we  have  an  old  red  sandstone  and 
conglomerate,  a  carboniferous  scries  of  considerable  thickness 
(but  obscurely  developed),  and  an  upper  red  sandstone  and 
conglomerate.  Guided  by  unalogy,  it  was  concluded  by  i'roti 
Sedgwick  onci  Mr.  Murchisun,  in  1827,  that  the  upper  red 
sandstone  und  conglomerate  were  e(|tiivalents  of  the  (new)  red 
sandstone  of  England.  Knowing  by  subsequent  experience 
tlie  great  development  of  red  sandstone  in  the  carbcHiiferous 
system  of  Scotland,  I'rof.  Sedgwick  now  doubts  the  truth  of 
tnis  conclusion,  and  thinks  that  the  up))er  red  sandstone  and 
conglomerate  of  the  Isle  of  Arrsu  mny  perhaps  be  only  an 
unusual  development  of  a  portion  of  the  carboniferous  scries. 
To  settle  this  point  it  would  be  necessary  to  connect  the  Ar- 
rnn  sections  with  those  on  the  coast  of  Ayrshire,  and,  by  a 
northern  traverse,  to  connect  the  Ayrshire  red  sandstone  with 
the  red  conglomerate  system  flanking  the  Grampians.  This 
tnsk  has  not  yet  been  adempled  by  any  one  well  scqiiainlrd 
witli  the  Mngli^h  types,  and  at  the  same  time  with  tlte  Scotch 
carltoniferous  deposits. 

In  regard  to  the  vast  masses  of  red  sandstone  and  conglo- 
meratc  on  the  shores  of  the  Highlands,  in  the  old  oceanic  val- 
ley of  llie  Csletfoninn  canal,  and  on  the  south  ftnnk  of  the 
Grunipians,  diey  were  referred,  by  Prof.  .Sedgwick  and  Mr. 
Murcljisoii)  for  the  most  part  lu  the  old  red  suiuUlune  of  Kii- 
ghtnd;  und  this  classification  lias  been  subsequently  confirmed 
by  the  tibservaiions  of  Dr.  Fleming  and  Mr.  Lyell,  who  have 
traced  a  giart  of  the  system  under  the  great  coal-field  of  Fife- 
shire,  and  thus  left  no  doubt  respecting  its  relative  siluatioa. 

In  Caithness  ilits  system  is  (lividcuinto  (a)  old  red  sand- 
stone mid  conglomerate;  (b)  cslcareo-bitumiiiou.s  sdiisi,  with 
numerous  impressions  of  fu>h*  {^Dyptni,  4^.) ;  and  (c)  upper  red 

*  For  ligurei  of  tliei>c  fiili.  and  n  detailed  nccoiiiit  of  tlic  bed*  in  vhieh 
thfty  occur,  wo  llif  pnjier  by  Proi^  SpJjj wick  and  Mr.  Murcliitoo,  GcoL 
TVnni.  2iid>crie*,  vol.  lii. 
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sandstone.  'I'lie  fnuX  «iid  scconi]  of  these  divisions  cannot  l>e 
separated  from  each  other,  and  must  tlierefore  he  iiicliidccl  in 
tlic  old  red  »anditone, — a  conclusion  ampi}'  confiiincd  bj-  rv 
cent  obscrvationii.  Tbe  upper  division  {c)  forms  tlic  hif{h«>t 
part  of  an  imperfect  section,  and  it  is  ]icrliiip»  imp()»sit>]e  to 
determine  its  exact  place,  but  wiis  liypntlii-litully  referred  by 
Proi^  8ed){wick  and  Mr.  Murchi-tuti  tn  the  lowest  division  of  the 
(new)  red  Hund.ilone  series,  Willi  his  present  views,  Professor 
Sedgwick  would  wish  this  hypothetical  adjustment  of  the  up- 
per groups  (c)  of  Caitliness  to  be  changed,  and  to  sec  them 
closwtl  with  the  old  red  sandstone ;  as  lie  consltlcrs  tlicm  i<lcn- 
tical  in  itgc  with  tl»c  upper  part  of  ilic  scrii-s  which  descends 
froin  Uic  »oHthuin  Mi^^lilntidii,  and  pusMn  under  the  carboni- 
ferous system  of  Kileshire*. 

The  carboniferous  group  occupies  the  surface  of  a  large 
portion  of  Ireland,  the  limestones  beini;  exceedingly  abundant. 
Mr.  Weaver  describes  sandstones  and  conglomerates  as  fr&> 

auvnlly,  though  not  constantly,  Jnteqwsed  bctM-vcii  the  older 
eposits  and  the  carboniferous  limestone,  and  refcrit  iheui  In 
the  old  red  »nndstoiie.  The  Gau]tvc«  nioiiniains  are  mentioned 
as  wholly  coni|>osed  of  ilieiii.  'I'hcy  occur  along  the  flanks  of 
tlie  clay-state  districts,  and  isolated  caps  of  the  simdalone  often 
rest  on  these  older  deposits.  The  red  sandstone  emerges  from 
beneath  the  interior  of  the  great  limestone  plain  at  Moot, 
Ballymahnn,  anil  Slievegoldry  fldl.  The  same  author  notices 
that  the  strata  of  this  sandstone  deposit  arc  most  inclined  as 
ihey  approach,  and  arc  in  contact  with,  the  older  rock*;  but 
that  lu  they  nccumulaic  and  rec«xle  from  the  latter,  ihey  be- 
come more  and  more  horizontal. 

'Die  carboniferous  limestone  tnav  be  considered  as  tlie  pre- 
ralent  rock  in  Ireland ;  for,  a&  Mr.  Weaver  observes,  all  its 
counties,  with  the  exception  of  Dcrry,  Antrim,  and  Wicklow, 
ore  more  or  less  composed  of  it.  This  limesloiic  Is  describcil 
M  oomitig  in  contact  with,  and  swec|)ing  round,  varioiiH  moun- 
tain chaiiit,  "filling  up  every  interval  ami  hollow  lielween 
them."  It  supports  tliu  coal- mctuu res,  pr(){>erly  so  called  ;  aiul 
thus  the  anuloiry  between  the  carboniferous  series  of  central 
and  southern  Liigland,  and  thai  of  the  corres^wiiiling  (toriiotis 
of  Ireland,  is  complete ;  the  arenaceous  and  congloiiicmte  de- 
posits of  the  old  retl  snmUtonc  in  the  latter  country  being  sur- 
mounted by  a  sheet  of  limestone,  varying  in  thickness,  sonv^ 
titiKS  attaining  a  depth  of  700  or  ROO  feet,  but  gencndty 
averaging  300  or  300  feel;  and  being  in  iu  turn  covered  by 
coal-measures  f. 

•  S«<lswkk,  HSS. 

t  WMvrr, On  tbe  Gtolofiieal  llclotiuns  of  tbe  E>tt  of  IrclaaJ, <ii<ul. Tnni. 
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It  would  appenr  from  llic  olwerTutions  of  Archdi-ncon  Ver- 
•clKnleon  lii(;mtrtli-wcKliiorti(«»«of  Mnyouiul  Sligo,  ilmt  the 
Carboiiiturc.us  liinciitun«  of  (hat  part  of  InelHnil  lias  been  Inrgciy  j 
developed;  for  Henhulden,  1700  feet,  Kiiocknodic,  10S5  teet, 
and  Knocknosliie,  980  feet,  are  stated  to  be  wlwlly  composed  i 
of  it*. 

Tbc  carboniferous  rocks  of  tlie  north  of  France  and  Bet- 
cium  have  a  direction  from  cnst^n on h-casl  to  west-sou th-vrcst 
from  tJic  vicintiy  of  Aix-Ift-Chapcllc  to  and  beyond  Valcnct- 
enn<::«,  and  rihc  Irom  bcneiilli  creluceou»  or  newer  rocks.  'Ilw  ' 
carboniferous  lime-ttone  and  coal-measures  of  ilie  Boulognai*  I 
can  be  considered  only  as  a  continuous  portion  of  the  same 
deposit. 

According;;  to  M.  lie  Villeneuve  the  coal-measures  and  lime- 
stone alternate  at  llicir  contact  n-ith  each  other  between  Lif^ge 
and  Chaudc  Fontaine.  The  limestones  are  metidlifcrous,  bluish 
and  compnct,  and  coiititin  >ubordin»li:  Cong ioint- rates  of  bluv 
limestone.  The  iiliernating  sandstones  are  sometimes  reddish, 
and  at  others  f^ret-nish  brown ;  they  nre  sometimes  compact,  at 
others  fissile  with  mica,  and  the  lines  of  cleavage  are  in  ^ome 
beds  not  die  same  wtdi  those  of  stratification.  The  upper  j*art 
of  the  limestone  and  sandstone  contains  aluminous  shalet 
worked  for  piofitablc  purposes  (Huy  and  other  placcs)f. 

The  siimcautborinforms  us  that  the  coal-niensurcs,  which  are 
composed  of  the  usual  niixlurc  of  sandstones,  shales,  and  coal- 
beds,  present  at  the  Montomic  dc  St.  (Jrllevno  less  limn  sixiy- 
t«ne  beds  oftlie  latter,  varying  from  fix  feel  tu  a  few  inches  iti 
ihickncsK;  and  M.  Dumoni  istatcs  tinit  tlie  coaUmeasiires  of 
Liege  coninln  eighty -three  lieds  of  coal.  The  sinilji  of  the  di- 
ivtrict  are  greatly  disturbed,  as  is  well  seen  at  Mons,  and  are 
traversed  by  faults,  as  may  be  observed  at  St  Gillcs.  Coal  is 
worked  far  down  in  the  lower  beds,  and  even  amid  the  lime- 
stones at  MoiiN,  which  circumstance,  however,  M.  dc  Ville- 
neuve sttribiitrJi  to  tlic  contortions  of  the  vtruta. 

The  line  of  demarcation  Vwtwecn  the  con  I -measures  and  tli« 
carboniferous  liinesioiie  in  the  north  of  f'rance,  Uelgium,  and 
r  the  country  extending  beyoiitl  Aix-la-Chapelle  to  Kschweiler, 
l-is  gcneraliy  well  defined;  the  oceun-ence  of  beds  of  coal  bc- 
I  Iwecn  the  beds  of  limestone  is  rare,  and  partly  apparent,  be- 
ing produced  by  contortions  of  the  beds.     That  portion  of  the 
strata  which  is  knouii  in  England  by  tlie  name  uf  Millstone 


vol.  V. — Alau  coiuult  Griilitli'i  Accauiil  uf  tlie  C(itiiiau|r)it  un<i  LuinMcrCoil 
Dbtrict*,-  nnit  Si'diciiis  uiid  Vienx  iUiiiitrnlivu  iif  Crulnj^it'ul  I'hirnomciM, 
pi.  2U. 

•  Veneboylc.  f'ruccediiipi  of  Geo!.  Hoc.,  Nov.  1633. 

t  D«  Vlllviin»«,  Anil-  d™  Set  Nut.  I.  xvi.  1629. 
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Gril,  and  in  Wc&lpbalia  m  Ranker  sawlstein,  is  by  no  meAns 
tbick.  and  a  bed  ul  ulumiiious  shale  occurs  in  it  between  iliiy 
and  Li^e,  as  abuve  nutivcd.  'I'hi.s  aluminous  xlialc  also  oc- 
curs in  \N'cstptuxlia,  ui  Liiitdort^  and  Iwlweeii  Wvnla)  nnd 
Vclbert,  OS  litr  as  Schn-elin.  Between  Namur  and  Huy,  bvda 
uf  coal  rt-Jil  imniediately  on  carl>onircrous  limestone.  ()n  llie 
wutb  oi  Werden  (lie  iiiitU[on<:-};rit  is  not  much  developed, 
but  becomes  more  so  to  the  north  of  Elbcrlcid.  Very  liiick 
ItetU  of  CO njflum crate  here  occur  in  it.  The  lower  division, 
imaicdiatcly  above  tiic  carboniferous  limcKtone,  is  composed 
of  a  series  of  strutit,  consisticij;  ol'  slaty  clays,  shales  lime- 
doncs,  and  siindKtoaies,  and  is,  in  eueiitiid  poinlx,  Bb»olately 
identical  witli  ihc  limeftlone  shale  of  England.  'I'hex:  beds 
liecomc  still  mote  deve!o|>ed  I'uilher  east,  and  attain  a  thick- 
ness, in  the  neij^hbourhood  of  Amsberg,  Mcrscede,  and 
M''arstein,  which  has  not  yet  been  observed  at  any  other 
point.  No  old  red  samlstoiie  lias  liitfaerlo  been  observed  in 
Weslpttslia.  The  carboniferous  limestone  here  rests  imme- 
diately on  grnuw.-ickts  the  continuation  uf  that  of  the  slate  di* 
strictsofthc  Ncihcil^uidi,  llie  lihiiie,  and  Westpiiulia. 

In  Belgium,  specially  on  tlie  Menu;,  the  cai bnniienKts 
liniettune  occurit  extensively.  From  the  undulating  character 
of  the  stratificauoa,it  is  difBcult  to  determine  the  various  beds 
of  which  the  mass  is  compmcd.  The  intervening  rocks  have 
been  usually  termed  grautracke  and  clay-alatc,  but  probably 
the  red  conglomerates  may  be  considered  as  etiuivolent  to  the 
old  red  sandstone.  These  ore  foutid  on  thi.'  ^leusc  nt  Luslln 
nml  Profoudcvillc;  on  tlic  Hoyoux  nl  Mnslcvf,  south  of  Huy; 
and  on  the  Vcsdrc  at  I'epiiiKtvr;  on  thi?  ViL-litbiidi;  &c.' 

In  all  cases  where  tlie  coal-mea^ires  come  into  contact  with 
grauwacke,  witliout  Interveninjj  beiU,  we  s]>ould  be  careful  to 
recollect  that  tlie  chances  of  an  overlap  ai%  as  great  with  tbe 
coal-measures  as  with  any  other  rock.  Wc  nave  in  Pem- 
brokeshire an  instructive  example  of  an  overlap  of  this  kind. 
The  coal-measures  of  Pembrokeshire  arc  well  knonn  as  form- 
ing the  western  roiitindiitionofllieSonili  Wakrscoul-fKkl.  ()n 
the  eastern  pert  of  Pembrokeshire  they  are  still  retjiiiH-d  within 
bands  of  carboniferous  limestone,  which  »eparate  them  fi'oni 
the  old  red  sandstone  to  tlie  north  and  south.  On  the  west- 
ern side  of  the  same  county  circmnslaticrs  are  different;  for 
instead  of  re«tin}>  on  cjirboniferous  limestone,  they  rt:|iOM>  on 
gniuwackc,  having  passed  over  cnrlxinifcruus  limestone  aiMJ 
uhl  red  sandstone  in  an  oblicjiiv  direction.  Tbe  direct  conti- 
QuatJon  of  the  coal-measures  of  tlie  eastern  part  of  tlie  county 

*  VoD  Dechvn,  Gcman  TnuuL  oTMaiiunL 


S96 


Carboniferous  Group. 


is  seen,  nt  Brond  Hnwn  iuhI  I.Ilile  Hitvcti,  in  St.  Bride's  BnVt 
to  rest  on  gr»uwncke  on  (he  norlli.  Tra[>  rocks  linvc  tiiHiitrlxxl  i 
its  ipiiet  lelnlions  on  the  south,  but  it  is  seeii  tu  rdtaj^ainstutJ 
least  a  small  portion  of  carbonirerous  limestone  in  tliatdireo] 
tion.     To  thw  north  of  Broad  Hnven,  a  patch  of  coal-mea-j 
Miri^s  is  observed  to  rest  wholly  on  grnuwacke,  evidrntly  tlwl 
continuation  of  the  coul  struta  on  the  south,  thougli  thix  con-] 
tinuily  u  not  evident  on  ilie  surface  from  the  indciitniiofl  of] 
St  Bridc'x  Hay.     This  overlap  of  the  onil-mvaMires  hns  not! 
arisen  front  a  greater  development  of  coid-nieasures  than  of 
carboniferous  limestone  or  old  red  sandstone,  for  both  these 
rocks  occur  in  great  abundance  to  the  south  in  th«  same  di- 
fitrlcl,  hut  to  a  passn^  over  these  rocks  in  a  direction  diflercnt 
from  their  general  iiingc  ". 

To  return  to  the  ciirhoinferous  rockx  of  the  Netherlands:— 
It  would  appear  that  they  arectmtiniied  into  (iermany,  to  lite 
4lepoxiLi  between  Essen,  Werden,  Hochum,  llattingen.  Wel- 
ter and  Dortmund,  which  repose  on  the  north-west  comer  of 
the  j^reat  exposure  of  grauwackc  rocks  in  that  part  of  Eu- 
rope f.  To  the  north  of  these  deposits,  on  the  norilicra  side 
of  the  great  gulf  of  ci'OIaccous  and  snpracretaceous  TOck<  which 
L-nters  easterly  into  (iermany,  niid  on  which  ^viands  Mtin^lcr, 
there  is,  according  to  M.  Hotfuiann,  nn  outcrop  of  carl>ontti> 
rous  strata  at' Ibbenbuhren,  between  Omabr tick  and  llheine{. 
Coal-measures  occur  at  Seefeld,  in  fjaxony.  At  Wettin,  north  | 
of  Halle,  is  another  deposit;   and  at  ^aarbrtick,   and   the 


*  For  a  ilcicriptlon  of  [hi>  couDtry,  with  mnps  and  imrtioni,  tec  my  Me- 
moir on  Snuihcni  I'l'mbtukutliirc,  Gcul  Tmuii.  SiiO  m^ru's,  lul.  ii.  i  aiid  Si:c- 
tioliK  nnd  Vh'wb  illiistrutiw  of  Giwil.'pinJ  rhii-HouipNa,  pi.  12. 


t  M.  von  rii'clien  ri'mnrk;"  ihnt  thr  cnvlinnifiTom  nmcitun*  of  n<inl^ 
wwtmi  (Jcnnftny,  Ili!l(£"im.  and  the  north  cf  Krmicc,  ii  lo  connected  with 
(ke  );riiuw[ickp  };roup,  ihul  il  liiu  liillivrto  Wen  initiunible  tu  dJitiiiKuUl 
llivin.     Tilt-  iiiiK'Munc  vrtlic  McuHt.'  IViini  Nuiiiiir  tu  Vuh',  mid  fmm  Halio- 

![tn  III  ArnabiTg  *iid  WnniTi'lii,  !■  d^rtiii'dly  cm tionifrtoii'  lltiiolnno.  Tie 
imntonc  brd*  of  tho  IlillanlnirK  country,  on  ihn  !.»lin,  from  Stronibin^ 
near  Binfjcn,  niny  |wrhn]i«,  witliont  much  olijection,  be  connidored  at  (tniD- 
wackc  limfsloiic.  Itut  ihu  puntiuii  ot'  (lie  Itnicilone  frum  PfaSnitk  aol ' 
Bonibcrg  mi  t!ir  rl^ht  bniik  nfthg  Rliiiip,  uiid  wliich  irisy  bv  lrac*d  eaM- 
w«rda  In  Gninmrntharh  and  Mittclnchcr,  ii  wliitlly  dniililfiil.  Tli«  Ciflcl 
liineitonR  from  Sclmnpckpn  ncnr  Pnim  to  llic  Erft  below  MnnilPifiW,  un 
tbc  left  brink  of  the  Ithinp.  nccjnn  pmvi-d  by  the  objorvnlioni  of  M.  .Schutiw 
menJy  to  till  oavitici  in  tlic  irrnuwaakc,  mid  on  the  larp*  bcuIo  iivvpt  to  be 
Mtnvd  by  it.  Tliin  Bifcl  limrttoiin  may  llivrvloiF,  hi  far  m  jitVM'til  ubMr- 
votluiin  cxlcnd,  be.  ti'fi'rrcd  fiihcr  to  the  cftrbyiiifiroiis  or  graiiwuckv  group*. 
— ttcrmnn  Trnniil.  of  Mnnunl, 

*  For  ihr  loi^oliijcf  of  (lie  ciohI  in  the  ncrth-wcit  of  Germany,  contull  M. 
Ilutttnunn'a  mapuf  thni  counlry  :  niid  fur  dncriptiuna,  **  I'cbenacht  dcToro- 
craiilii>i(.-li<'n  mid  )^'i-(>^ii'»'iii>i'licn  VeTliiilliiuni! lum  Noiilw'vctliuhui  l>ciitMb- 
uao,'  by  the  Mm*  author. 
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neifrlibcHirinf;  eotmtry,  tlie  coAl-ineamre«  nrc  ittiimdnnt,  and 
rwl,  wlien  irajipean  rock»  are  nol  ititer|tciNC(l,  upon  part  of 
the  grauwacke  mass  previously  menlioned  *. 

The  coal-mettiurea  of  Saarbriick  are  rendered  pariiculariy 
interesting  by  the  development  of  (he  up|)er  part  ut  the  scries, 
such  upper  part  being  uppiircnily  a  pas^^nge  frnm  the  coal- 
nicasurcs  into  n rock  coiiivniciit  lo  the  ro[hlir<;eticl<;»,  reminding 
us  of  the  cofinexion  oi  ibis  rock  with  the  red  sandstone  group 
previously  iioiic^il.  Tlie  coal-lieds  of  ilie  upper  portion  of 
t)i«  coal-mcasurei,  and  which  occur  at  considerable  iniervnls 
from  each  other,  are  interminKletl  wiih  beds  of  red  sandstone, 
in  many  pLtccs  not  to  be  diilinj^iiislied  from  the  rothlie^endi-:* 
of  Maii-.ti:]d.  This  red  sandstone  altcrnntcs  with  thin  beds  of 
limestone  and  dolomite,  nnd  with  shale.  U  contains  layers  of 
iKxIulcs  with  impressions  of  fish  (Lebach,  and  Uiirschwciler), 
and  of  the  same  ferns  which  nrc  discovered  in  the  lower  coal- 
lieds.  'I'his  sandstone,  which  is  of  great  thickness,  would,  as 
M.  von  Declien  observes,  be  certainly  considered  as  roihlic- 
gcndes,  if  it  were  not  so  decidedly  connected  witli  the  conl- 
measures  beneath  it.  It  must  noL,  however,  be  confounded 
with  tlic  Bunter  snndstein,  which  rests  unconformubly  on  (Jie 
coalf. 

M.  PuKch  describes  the  coal-mc«Mtires  in  Poland  w  extend- 
ing; from  Hiittscbin  to  Krzeszowice,  the  more  onciont  bods 
passing  hito  the  grnnwacke  on  which  they  rest :  but  tl»c  Kame 
author  remarks,  that  in  die  rocky  valleys  of  Czema  Saklary, 
and  near  Debnik,  not  far  from  Krzcszowice,  s  black  marble, 
employed  in  the  arts,  supports  thr  cna  I -measures.  M.  Husch 
considers  this  marble  bs  cquivnlcm  to  tltc  carboniferous  lime- 
stone of  the  English  geologists,  nnd  obseri'es  that  tlw  calca- 
reous conglomerate's  which  aecomjMiiy  thecoAl,  sirndstone^c  and 
shales  in  the  gorges  of  iVtiekina  and  Filipowice  are  referriblu 
to  the  >wne  marble  beds.  The  same  author  states  that  ilie 
coal-measures  contain  itie  plants  so  commonly  observed  else- 
where in  similar  deposits,  and  that  he  has  identified  thirty-six 
species  with  those  noticed  in  the  works  of  MM.  Sternberg  and 
Ad.  Brongniartf. 

M.  Kovulevski  describes  a  very  ridi  carbonireroas  deposit 

*  Tb*  aludcnt  will  Aud  iiutrucKve  pUni  and  •ccliona  of  Ilie  coal-ntiDM 
at  Wcnicu.  Ehch,  IJicliwciWr,  VKlFiiciiTonn,  Moui,  I-'u.:liunil>c  (Sitnta), 
■n j  SaaflKucli,  in  dir  AUfti  (u  )•  UicliMM  Min«al#,  Ljr  M.  Idron  de  VUI»- 
fonr,  pi.  24,  2.'i,  30,  27,  and  2S.  Hr  shrald  abo  coMdl  ifaa  cMlaaical 
map  and  trcnoiis  of  the  countria  bordcripft  the  RUno,  by  MM.  0*mn«ii- 
no.  In  llocbc,  sad  tou  Dcclu-n,  kit  ikp  coal-mcDium  orsutMack  otid  Uie 
adjirent  country.  Purtiorilicw  Mclionasn!  iuintdi  in  Seclion*  sad  Views 
iltustralive  u(  (ii-uWical  PliwiMniena,  pi.  10.  tg.  1.  aad  Z> 

t  Von  Dcchrn,  C#nn«(i  Transl.  of  MuumI. 

;  Piwch,  Journal  de  G(oli>gie,  t.  it. 
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as  existing  in  the  mountains,  which  i-xicnd  lor  a  <listaDce  of 
150  wcrsts,  01)  the  rij^ht  bunk  of  tliv  Donctz  in  Sttuihern  Ros- 
sis. ']'h«  vxucl  apiMjf  this  <l«[)UKit,  wliidi  i»  uf  considerable 
in)|K>riun4:e,  is  perhaps  M>muwliBt  doubUul ;  but  it  would  sp-  I 
jiear  refcrrible  eilher  to  thai  of  the  prroup  under  coniidcratiuii*' ' 
or  to  the  upper  part  of  the  grauwacke.  The  rocks  in  whicb 
the  conl  principatty  occurs  are  described  as  arenaceous,  iu>d 
commonly  red,  with  a  mixture  of  argillaceous  and  ncbisiosQ 
beds.  '1  he  whole  is  described  as  passing  into  the  grauwacke 
on  which  it  rcstx.  The  coal,  occurring  in  beds  Irom  a  few 
inchet  to  seven  feet  in  thickness  is  bltumlimus  among  ihc 
sandaones  and  shalett,  hut  becomes  anthrucitic  where  the 
rocks  pass  into  grauwacke,  the  hitter  rock  containing  thin 
beds  of  limestone,  anil  being  traversed  by  (jnarr?.  veins.  Va- 
rious fossil  plants  arc  discovered  in  this  carboniferous  depositt 
which  is  prmcipnily  worked  in  the  districts  of  Bakmout  and 
Sliaviajioscrbskoi,  of  the  Government  of  Cknierincslavsk,  and 
partly  in  ihe  couutrj-  of  the  Mioiix,  in  the  military  district  of 
the  Don  Co.i»acks*. 

The  coal  deposits  of  ceutral  Franct;  re|io*e  on  grnntte^ 
gneiss,  mica-slate,  &c.,  without  the  intervention  of  any  linie> 
stones  sandstones,  or  slates,  which  can  be  distinctly  referred 
to  tlic  carhonircruus  limestone,  old  red  sandstone,  or  grau- 
wacke :  such  arc  tlic  conl-lields  of  St.  Kticnnc,  Kivc  dc  Gier, 
Brassac,  Fuis,  &c.  At  St.  Gcorgcs-ChAtellaison  tlie  coal- 
measures  also  rest  on  gneiss  luid  mica-slate  f. 

The  carboniferous  deposits  o\'  the  United  State*  urc,  so-  i 
cording  tn  Prof.  Eaton,  of  difierent  iigev;  one  beins  cuntAtoed  ' 
in  the  argilliiceous  slale.i  (arj:;iUite)  of  Worceiiter  (Mais.)  aml'l 
Newport;  another  I>eing  considered  et^uivalenl  to  the  coal- 
measures  of  Europe;  and  a  third  beingofa  more  recent  epocli, 
though  older  than  certain  lignites.     The  deposit  referred  to 
the  same  epoch  as  the  carboniferous  scries  of  Europe,  occurs 
at  Carbonditle^  Luliigh,  Lackawnxen,  W'ilkcsbarre,  and  other 
places  X. 

Mr.  Cut  descrilies  tlie  coal  of  VVilkesbarre  as  alternating 
with  various  sandstones  and  shales,  the  latter  containing  a 
great  abundance  of  fossil  plants^  many  of  which  it  wUI  have 
been  seen  by  the  lists  of  organic  remains  are  identical  with  some 
discovered  in  the  coal-measures  of  Europe,  and  all  arc  of  tho 

*  KovnlcviU,  Gomoi  Journal,  1)i3!l;  and  in  Boiiji  M^oim  G^ol.  rt 
l'iiti'uiiloloK>(Iuc>,  vol.  i.  Oilm  ciirboiiiferDUi  dcpotiti  cxiit  in  the  ttmn 
L'uiiiiUy,  but  nppcar  tu  bv  mure  iiiudrm. 

f  Mr.  tirmnuivr  Ti' marks  dial  tlii^  cual  dopoKlt  or  Virginia  rtBlaeognaite. 
— Amcricim  Juuniul  of  Sviviicr,  vol.  i. 

I  Eaton,  .\aicr.  Jouvn.  of  Science,  vol.  xU. 

I  Ci«t,  Aucr.  Jmim.  of  Sdencc,  vol.  iv.,  where  a  map  of  the  dcpealt  viU 
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sontc  gvnvral  character  iviili  t)io«c  obuiiiicil  frotn  the  carboni- 
ftntas  and  graiivrnckv  tcrics.  Tlic  snndbtoiiv  bctls  vary  frgiii 
fivv  to  oiic  hiiiiilrnl  led  in  dcjilh,  uiid  lli«  cuxl  i»  somelimr* 
from  titirtjr  lu  forty  feet  itik'k,  itH  i^imrul  ihickiicNk  being  f'n>ni 
Iwelvi;  Co  (iiicen  fveU  Prol'.  Sillinmn  states  tUitt  ilie  ixd*  at 
Mauch  Chunk  ( Penni^ylvaRia)  consist  of  congtoineratc!!,  sand- 
stones, and  argillac«oii8  slate.  Tlic  pebbles  in  the  con{;lonie- 
rste  are  described  as  pieceii  ol'  quartz  rounded  by  attrition, 
and  the  cementing  matter  ofiliccutigioinerates  and  sandstones 
as  siliceous  *.  According  to  IVuf.  Lntoii,  the  limestone  uhivli 
xiippurts  llie  strata  containing  the  I'cnnhylvantan  coal  extends 
aUini^  tlic  foot  of  llie  CaLskill  Muuiitiiins,  and  Is  continued 
IVoni  the  southern  part  ul  Feniisylvaiiia  to  S^ckett's  Harbour 
on  Lake  Dnlaviof- 

Mr.  (litchcock  informs  us  that  coal  is  associated  with  trap- 
pean  rocks,  fetid,  Eiliceous,  and  bituminous  limestones,  red 
and  gray  aandsloiies,  and  congtotnvrutcs  in  Connecticut.  It 
is  described  as  biturainou*;  wherau  the  Wilke«barrc  coal  b 
rrtK|i]i.'nlly  tcrnuNl  Aiithniciie  by  ttic  Amoncitn  geologists  |. 
It  occurx  at  Durbiiui,  Ciiutliuiii,  netliii,  Kiiliuid,  and  oilier 
placei  in  C-otmcLticut,  and  is  describvil  as  pausing  into  the  so- 
called  old  red  sandstone  of  the  country,  which  is  conifiosed  of 
a  scriet  of  sandstones  and  conglomerates,  generally  of  a  dark 
red  colour.  At)  excellent  section  of  tlm  coal  tleposit,  de- 
scribed in  great  detail  by  Mr.  Hitchcock,  is  exiioaed  where 
the  Connecticut  river  cuts  through  it  between  Gill  and  Mont- 
ague. 

t'okiil  lixh  are  obtained  from  as^-ociatcd  biiuminuus  shale  at 
WestiiddlConiiecticuijaiid  Sunderland  i  Massacliust-ils;;  and 
one  species  is  considered  referrible  to  the  genus  Palrtolftris- 
iitm  of  Blaimillc^,  a  genus  which  the  student  lias  seen  no. 
ticed  botl)  under  the  head  of  zcclistcin,  and  of  the  coal-meu- 
siim. 

'i'lic  relative  antiquity  of  t)ie  coal  deposit  of  India  u  not 
very  clearly  ascertained.  According  to  the  observations  of 
Dr.  \'oysey,  Mr.  Calder||,  oihI  Mr.  Uoyle,  it  rests  upon  gneiss 
and  other  rocks  of  that  character.  The  latter  autlior  states 
thai  llie  coal-lield  of  Oumuda,  discovered  by  Mr.  Jones  in 
1915,  is  composed  of  various  beds  uf  bituminous  coul,  (of 


*  SilBman,  Amer.  Jonnuof  Scicnccw  vol,  xix. 

I  Eaton,  ib.  nil.  xix. 

;  Tliiii  <lii>tinL-lian  Tould  not.  In  itMlf,  sPfiMt  to  Im  cf  n)  f*»l  in- 

Iort«i<«i  fur  tlic  oiiilinUDiu  cool  doponil  of  Soaih  Walot  i*  MitJinicltie  bi 
'onbrokeihirc,  and  binnninDiu  in  it*  coatcni  prolonjtstion  tliroti^k  Moa- 
mvulhcliirr. 

I  Hilvlicock,  AiiiniMii  Jounislof  ScUac«,  vol.  vL 

0  Cotilrr,  Trnw.  Pliy*.  CIm*.  .UJaik  Soc  ikngal,  vol  1.  I82!r, 
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good  qiinlity,)  shalex,  tmndsUincs,  nnd  cofif>l<miiMiilcs ;  the  lat- 
ter, mixed  uiih  red  .taiMlxtinKr,  (x>nt.li till i tig  ll'c  upjwr  pnrt  of 
tbe  series.     The  vhalei  cunlaiii  ilie  ul>umiuii  reiniiin*  af  P'er- 
Ubraria  Indira,   Itoyle  (coinnioidj;  termed  hy  Indian  geolo* 
gist«the  Ranijungre«d):  of  Sp/ienopAi/Uum ?  spfciosum,  Itoyle; 
of  GloaopUris  aiiguiti/olia.  Ad.  Brong.;  of  Gtosso/rfvus  Brasett- 
iana,  Ad.   Brong.;   of  PHstafmia  Calderiaiia,   Ilojlc;  Peco- 
plfris  Lindlfyana,  Roylc ;  iiittl  ol'  v«rii>us  olhcr  plnnis  •.    Mr. 
Jones  obiiervcs  that  tlic  shidcs  and  conl-lwdK  of  Diiiniidii  Cf 
out  in  many  pluces,  and  tliiit  tfie  smta  iire  generally  andu 
]ating.     The  conl  is  principally  worked  ut  Hanijung  collierjivj 
where  eight  coal-beds,  varying  from  four  inches  to  nine  fe 
in  thickness,  are  associated   with   shales   and   sandstones  t'| 
Mr.  Everest  observed  the  effects  of  pseud o- volcanic  action  in 
this  coal  district,  which  appciir  evidently  to  liiue  bcctt  cnuscd  ' 
by  the  combuKtioti  of  the  cont,  the  viirtuus  slialvs  and  witid- 
stonct  being  more  or  less  iitied  upon  by  ll»e  heat  evolved. 
The  utme  author  remarks  that  some  of  the  sandstones  of  ibe 
Damuda  coal-field  contain  calcareous  matter,  and  that  itie 
sandstones  are  raised   in  large  slabs  for  economical  purposes 
on  (lie  banks  of  the  Adji|.  , 

The  coid  of  India  is  uy  no  means  coiifinetl  to  tlie  Damuda  | 
district.     Mr.  Jnnes  considers  ihtil  the  coal  of  Sylliet  simI  o(| 
Cftcliar  constiltites  an  eitsterii  prulungnlion  of  the  same  depc^  I 
sit;  and  Mr.  Hoyle  infers  that  it  is  continued  a  considerablo 
distance  to  the  westward,  having  Ijeen  obiierved  resting  on 
gneiss  and  other  rocks  of  tliat  doss,  ns  in  llie  district  6rst 
noticed,  et  Goomeah,  Palaniow,  Jubbiilpoor,  and  Hosonha- 
bad  §.     Capt.  Franklin  states  that  five  beds  of  coal  were  found 
in  a  part  of  the  Palamow  coal  district,  which,  judging  from 
the  distances  of  the  locnlities  mentioned  by  tins  author,  MMrms 
somewhat  extensive  |[. 

ConI  is  tliercforc  by  no  means  rare  in  India :  on  the  con- 
trary it  extends,  probably  nl  intervaU,  alone  an  east  and  west 
line  of  several  hundred  miles.  There  is  indeed  no  direct  evi- 
dence, such  as  thai  of  n  perfect  correspondence  in  organic  re- 
mains, to  show  that  the  various  deposits  observed  arc  content- 
norancous,  but  there  is  sufficient  evidence  to  make  such  an 
inference  hlgldy  probable.  Alliiough  tlic  fossil  plants  disco- 
verrd  in  the  shales  are  not  »|)eci(tcaiiy  ilie  same  wiUt  any  yet 
noticcil  in  tlic  carbonifei'ous  rocks  of  Europe  or  America,  they 

•  Roylf,  ll1u«T«tiunM  of  llie  DolAny,  Jbc.  of  lh»  Himnlnynn  Moantabui, 
London,  IK:t,'l, — wliprr  fiirdier  detail  and  tigtlTFi  of  thcic  {'lunti  nrc  pVMi. 
i  Jnncii,  Trnrw.  ITiy*.  Clai*.  Anatie  Soc.  BcjiraI  ;  Cak■ulll^  I«29. 

I  Evorcit.  (itcnnitigi  in  Scknce,  vol.  iii. :  Culciitlfi,   18:il. 

}  Kuyip,  IIIiiiiTratiuMB  ofth*  Botany,  &c.  of  llio  lliiulnjan  Mountaina. 

II  FninkUn,  Gli-anb^  in  Srionco,  (Cnlcatta,)  vnLti.  p.  317. 
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are  still  of  llw  sninc  gencnil  character  as  TnT  u  reelects  th«  tem- 
perature in  which  liiey  probably  flourisiKcl.  The  presence  of 
Giostopteris  Bratmiana  in  the  coal  district  of  Damuda  is  r^ 
innrkable  im  it  points  to  a  coimexioo,  with  r^ard  to  date,  be- 
tween that  deposit  an<)  the  carboniferous  scries  of  Eastern  Aus- 
traliit,  where  it  wa*  first  observeil  by  Dr.  Robert  Browii. 

If  we,  for  the  moment,  abstract  the  limestone  bed»,  tiiere 
would  appear  little  doubt  that  the  carboiiiferouit  verier  is  of 
Dicchanicat  formation,  n  deposit  iirom  water  varying  in  ita 
Iranaporting  powers.  TIiuk,  at  one  lime  tJie  velocities  wero 
sufficient  to  force  forward  gravels,  while  at  otJiers  llwy  only 
accomplished  the  transport  of  silt  or  mud.  If  proportional 
sections  be  made  of  coal  deposit^  it  will  be  obxer%-ed  that  the 
coal-beds  occtir  at  very  unequal  interval*,  showing  that  the 
causes  which  jiroduced  ttiem  have  acletl  irregularly.  From 
the  careful  examination  of  the  Forest  of  Dean  by  Mr.  Mushet, 
we  have  a  detailed  list  of  the  various  beds  of  the  coal-measures, 
carboniferous  limestone  and  old  red  sandstone,  the  whole  con- 
MitUling  a  collective  thickness  of  about  8700  ii.-ct ;  the  CoaJ- 
aannres  being  30G0  feet  in  depth,  and  the  limestone  705. 
The  mass  reposes  on  the  gmuwucke  (tmnsitioti)  limestone  of 
I^ng  liojie  antl  Huntley*.  Tlie  smulstones  of  tlie  old 
r«l  aandstone  in  Oloucestershire,  Somnwtshire,  and  the 
neighbouring  parts  of  England,  afford  us  no  great  evidence  ofa 
ijuick  deposit,  more  (wrticularly  as  the  conglomerates  are  not 
ccmimon  ;  the  latter  are,  however,  sufficient  to  siraw  that  ihc 
vdocitie«  of  the  transporting  waters  were  not  constant,  but 
liable  to  variation.  A  grent  change  in  (he  dejXMiting  and 
transiwrting  powers  sublet lucnily  took  place ;  and  instead  of 
the  siliceous  nnd  arenaceous  sediawnt,  carbonate  of  litnc,  often 
enveloping  a  variety  of  marine  animal  remains,  was  produced ; 
and  this  not  for  a  short  time,  but  apparently  during  a  long 
period ;  for  tlic  carboniferous  liioestonc  of  this  district  bears 
marks  of  slow  formation,  many  beds  being  composed  of  a 
mass  of  foKsils  tiic  remaint  of  myriads  ofanimal.v,  which  have 
apfiarently  lived  and  died  where  we  now  find  ihem  entombed. 
It  must  however  be  admitted  that  the  origin  of  many  beds 
which  Ao  not  present  a  trace  of  animal  exuvia;,  remains  ob- 
scure, and  we  have  no  direct  eviilcncc  that  they  nuiy  not  have 
been  pro<luccd  more  suddenly  by  deposit*  from  water,  either 
holding  carbonate  of  lime  in  chemical  solution  or  in  mechani- 
cal suspension.  After  a  thickness  of  seven  or  eight  hundred 
^^  feet  of  calcai-eous  rock  had  been  formed,  another  great  change 
^H  in  the  matter  deposited  was  eflbciod ;  not  liowercr  so  suddenly 
f^^    but  that  the  ar«naoeous  sediment  which  al^rwards  became  so 
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abundant,  and  the  calcareous  matter,  were  oltenlately  pro- 
duced for  a  comparatively  limited  period.  An  immense  maas 
of  sandstone,  shales,  and  coal  was  then  accumulated  in  beds 
one  above  another,  which,  though  irregular  with  regard  to 
the  relative  periods  of  deposit,  are  frequently  persistent  o?er 
considerable  areas. 

By  general  consent  the  coal  U  considered  as  resulting  from 
the  distribution  of  a  body  of  ve^table  remains  over  areu  of 
greater  or  less  extent,  upon  a  previously  deposited  surface  of 
sand,  argillaceous  silt,  or  mud,  but  principally  the  latter,  now 
compressed  into  shale.  After  the  dbtribution  of  the  vMeta- 
bles,  other  sands,  silt,  or  mud,  were  accumulated  upon  tEem; 
and  this  kind  of  operation  was  coatinued  irregularly  for  a  con- 
siderable time,  during  which  there  was  an  abundant  growth 
of  similar  vegetables  at  no  very  distant  place,  to  be  sudd«ily, 
at  least  in  part,  destroyed  and  distributed  over  considerable 
areos  on  the  more  common  detritus. 

Great  length  of  time  would  be  requisite  for  this  accaoiak- 
tion,  because  the  phsenomena  observed  would  lead  us  to  con- 
sider the  transporting  power,  though  variable,  to  have  been 
generally  moderate :  moreover  a  very  considerable  growth  of 
vegetables  requiring  time,  would  be  necessary  at  distinct  in- 
tervals ;  for  coal-beds  only  now  six  or  ten  feet  thick,  must, 
before  pressure  was  exerted  upon  them,  have  occupied  a  much 
greater  depth.  It  is  a  remarkable  circumstance  connected 
with  the  coal-measures  of  tlie  South  of  England,  that  marine 
remains  have  not  been  detected  in  them,  which,  though  it 
does  not  prove  the  deposit  of  coal  to  have  been  effected  in 
fresh  water,  does  appear  to  show  that  there  wss  something 
which  prevented  the  presence  of  marine  animals, — a  circum- 
stance the  more  remarkable,  as  we  have  seen  that  such  ani- 
mals swarmed  during  die  formation  of  the  carboniferous  lime- 
stone. 

These  remarks  are  not  only  applicable  to  die  small  di- 
strict above  noticed,  but  to  a  large  extent  of  country,— one 
stretching  from  Belgium,  through  the  North  of  France,  and 
the  southern  parts  of  England  and  Wales,  into  Ireland ;  and 
fur  the  most  part  concealed  beneath  masses  of  newer  rocks. 
As  we  advance  northward,  however,  the  marked  distinctions, 
as  before  noticed,  disappear;  so  tliat  the  causes,  whatever 
they  were,  which  produced  such  a  separation  of  arenaceous 
and  calcareous  rocks  on  the  south,  berame  modified,  and  iJie 
limestones  were  more  intimately  blended,  in  alternating  beds, 
with  the  sandstones  and  shales,  affording  a  greater  jnixture 
of  marine  with  terrestrial  remains.  It  lias  long  been  known 
that  the  Yorkshire  coal-measures  presented  a  bed  containing 
the  remuns  of  Ammonites  and  Pectiiies,  and  that  the  fossils  of 
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tbe  carboniferous  limestone  iind  coal-measures  were  detected 
Id  the  miJIstoiie  grit;  or,  in  oilier  woi-ds,  tliat  there  vtts  on 
alternation  of  terrestrial  with  maiine  remains, — showing  that 
the  cauKs  which  cSected  the  dejioaitofoiJcareous  matter  and 
envelopmcntof  marine  remains  ^omclimes  predominated,  while 
at  others  a  transport  of  mud  and  sand  cnlombc-d  nn  abundance 
of  v^etablet.  Tlie  occurrence  of  marine  remains  amid  the 
coal-measures,  it  will  be  ob.icr*'ai  by  reference  to  the  forrgoing 
itsts,  is  not  confined  to  Great  Britain,  but  is  also  remarked  in 
diflerent  parts  of  Germany ;  so  that  the  itame  raodificalion  of 
circumstances  which  has  produced  a  mixture,  or  rather  alter- 
nation, of  marine  and  terrestrial  remains  in  Great  Britain,  has 
exiendcil  into  thi;  continent  of  Europe. 

Mr.  Buddie  olwcrvcs,  rcspectlnjj  the  Newcastle  coal-field, 
that  the  sandstones  increase  in  nuinl>er  and  thickness  as  Ihey 
rise  or  crop  upwards,  whereas  the  arcillaceous  shales  become 
thicker  in  the  opposite  direction*.  This  is  precisely  the  ap- 
pearance we  should  expect  Irom  a  deposit  from  water  mnvinc; 
with  mmlcrale  velocity,  and  which  should  holddetritnuof  dit- 
ferent  dcpree*  of  fineness  in  mechanical  susp<-nsioii.  'Hic 
sands  wouhl  be  first  dvpouied,  while  the  silt  and  mud  would 
be  carried  cjeater  distances.  It  would  hence  IoIIok,  that  the 
sands  would  be  more  abundantly  deposited  in  proportion  as  tliey 
approached  the  siiuaiionii  whence  tlie  detritus-bearinj^  water 
proceeded,  and  consequently  the  resulting  beds  would  become 
thinntr  as  tliey  receded  from  the  same  ntuatiotis.  The  very 
reverse  would  happen  with  the  mud  deponts.  So  that,  sup- 
po«)ng  the  transporting  current  of  water  to  have  been  nearly 
uniform  and  not  rapid,  we  shouh)  have  the  effects  produced 
suited  to  be  now  observed  in  the  Newcastle  coal-field. 

There  is  another  class  of  ap|)earances  connected  with  these 
rocks  which  demands  our  attention.  From  a  con.sidcrnblc 
mixture  of  porphyry  in  certain  situations  with  the  coul-mca- 
sures  it  has  somclimes  been  considered  that  this  rock  wax  nn 
essential  and  component  part  of  thcgroup  under  consideration. 
Kroni  all  onalii^y  it  may  be  conc]u<ied  that  porphyries  are  of 
igneous  origui ;  and  for  die  same  reason  it  is  interred  that  the 
coal' measures  and  their  accom|)miyinj;  ticthi  were  produced  l^ 
atjueotis  deposition.  We  therdbre  should  be  led  a  priori  to 
consider,  that  two  substances  of  such  diflen^nt  origin  did  not 
necessarily  constitute  parts  of  a  common  whole,  but  tliat  thtar 
admixture  was  accidental.  And  we  may  cniudder  this  at  once 
pro%-ed,  by  the  abuitdant  occnrrertce  of  coal-measures  without 
poqihyry,  such  as  is  so  commonly  the  case  in  England. 

In  uie  sections  which  M.  Hoffmann  has  presented  tis  of  the 
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CQjA-mca^am  of  Wcttiii,  and  otlicr  pUiccs  in  north-wcstcm 
Gcrtnaiiy,  it  is  cusy  to  conceive,  altbuii^h  poq>h)Ty  occurs 
both  iibtivc  iiiid  beiiutUi  thv  coal  strata,  thsl  tltu  Inltcr  nrc  not 
nvceMUirily  of  contvtii{iorani.-uii»  formiitJon ;  on  lh«  contrary^ 
tlie  Iractureit  anti  cunloried  »tnlc  of  tlie  beds  shows  that  great 
violence  ba§  been  ekcrcised  upon  them,  piecisely  such  as  would 
be  expected  if  igneous  racks  had  bttrst  in  amidst  them,  nhea 
antoiig  other  accidents  wc  should  expect  to  find  Ini^-  masses 
of  cold -mcniiu res  aiu^ht  up  and  included  in  the  poq)liyr}-,  ac 
we  iinil  iiiajiNvs  of  cludk  caught  ui>  and  enveloped  by  basalt  in 
tlie  north  of  Ireltiiid.  A*  we  xliall  return  to  the  subject  of  the 
igneous  rocks  tbund  among  the  carboniferous  group  in  an- 
other place,  the  above  notice  has  been  introduced  merely  to 
show  that  the  supposed  connexion  of  porphyry  and  coal  strata 
has  nut  been  overlooked. 

Frnin  the  similiirity  of  general  circiitniitunces  attendant  on 
the  coal  ilmiii,  we  have  reiuon  to  conclude,  althougti  the  series 
mav  contain  more  limestone  at  one  place  than  at  another*  that 
in  Poland,  Western  Germany,  Northern  France,  Bel^um, 
and  the  British  Isles,  there  were  some  common  causes  in  ope- 
ration at  the  sunie  epoch,  producing  the  aivelopment  of  a  creat 
ubundiuice  of  terrestrial  vegetable'^,  of  a  nature  that  could  ntitt 
from  the  want  uf  tlie  tiecesMiry  lieut,  now  flourinh  in  ibe  same 
latitudes. 

Pri>cceding  to  the  central  part  of  Fiance,  we  find  several 
smaller  coal  deposits,  which,  more  particularly  from  tlieir  or- 
ganic character,  arc  referre*!  to  tiie  carboniferous  epoch  of 
which  wc  arc  treating.  How  far  they  may  have  been  once 
more  extensive  and  continuous,  and  liow  far  tbey  may  have 
suffered  from  movements  in  tlie  land,  diviocaiioiiK,  and  denu- 
dation, wc  are  not  oerlain;  but  ive  are  certain  that  they  were 
directly  deposited  on  granite,  mica-slate,  gneiss,  an<l  otlier  rocks 
of  that  characier.  The  causes  llierefore  which  produced  the 
calcareous  beds,  sometimes  very  abundantly,  in  the  countries 
above  noticed,  have  not  extended  to  them.  The  observed 
ph;t'nomena  are  however  sufficient  to  show  that  a  v^elatio«» 
liiniilar  to  that  of  the  more  northern  carboniferous  rocks  is  tliere 
entombed,  though  we  are  not  (|uite  assured  to  what  precise 
period  their  formation  can  be  referred;  tor,  as  will  be  seen  in 
tile  scf^uel,  vegcUiblcs  of  the  same  general  character  are  de- 
tected m  the  grauwackv  series,  and  it  is  also  possible  that  they 
might  be  discovered  in  the  rothliegendes  under  the  zeclislcin. 
Tile  precise  period  of  any  piiriiciiliir  deposit  of  similar  vege- 
tables may  tlius  be  sought  Uirc>ugli  a  considerable  lapse  of  time, 
and  it  becomes  hazardous  to  fix,  wilhoiii  very  good  evidence, 
on  any  relative  portion  of  that  time.  The  conglomerates  usu- 
ally referred  to  the  old  red  sandstone  in  Northern  England, 
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sometiinei)  intervening  beln-eicii  llie  iiplumet)  grnuuackc  uKks 
and  tli«  carboniferous  timefrtone  beds  resting;  u)k>ii  tltcm,  and 
noticed  by  Prof,  Sctlgwick  and  other  geologists  ma.v  have 
be«ii  followed  bv  a  coal  deposit  where  circumstances  were  fa- 
vourable: ami  the  result  veoiild  hnve  been  a  fonnntion  similar 
lo  the  deposits  of  cenlrul  Knince,  except  thiit  (he  subjitccni 
rocks  would  be,  perhnpx,  more  aticient  in  iht:  latter  ciinc.  It 
may  however  have  also  )ia|)|iened,  that  during  the  grauwacke 
deposit,  to  be  noticed  in  the  next  section,  circumstances  fa- 
voured a  production  of  rocks  similar  to  those  of  St.  Etierine 
and  other  pl.iccs;  as  al«o  that  during  a  subsequent  |>criod,  one 
e({uivnlent  Ui  the  lower  part  of  the  red  snniUtoue  group,  a  si- 
milar deposit  miglit  be  eHected;  for  as  rocks  may  be  violentljr 
disturbed  in  one  place  and  not  in  another,  so  may  they  also  he 
quietly  formed  in  one  situation,  while  a  few  hundred  miles  di- 
stant, disruptions  of  strata  and  ti>c  trituration  of  o^nic  re- 
mains nisy  have  ijikvii  place,  so  that  no  trace  of  organic  lite 
may  be  leli. 

while  on  tiie  subject  of  the  con!  neriits  of  France  dc))osite4l 
in  gneiss,  mica-^laie,  Stc,  we  may  remark  the  very  u»c<|ual 
manner  in  which  the  St.  Klieniie  ciwl-field  has  been  "de|>osiicd. 
'l"lw  rocks  beneath  [gneiss,  mica-slate,  and  lalc-slatc)  have  a 
very  irregular  surface,  in  which  the  scries  of  conglomerates, 
sandstones,  shales,  and  coal  are  moiikkHl ;  and  the  result  is 
thai  the  whole  is  divisible  into  several  minor  buxins  or  cavi- 
ties, as  (ar  at  le»!>t  as  the  eoni  is  concerned.  From  such  a  state 
of  thing*,  we  could  scan-dy  cx|ic^ct  that  comparative  even 
thickness  of  the  ooal-be<lx  obttervable  in  the  coal- measures  of 
En^and.  The  coat-beds  of  St.  Etienttc  suddenly  swell  out,  and 
us  suddenly  become  mere  seams;  sometimes  being  from  fifty 
to  sixty-five  feet  thick,  at  olhcrs  prc**.tiling  mere  truces  of  cool. 
The  extraordinary  thickness  of  this  coal  may  xurprii^  some 
readers ;  it  nevertheless  rests  on  excellent  authority  •.  The 
mean  tliickne»»  of  the  bedx  worked  is  rarely  beyond  sixteen  or 
twenty  feet,  and  more  rarely  below  three  feet  and  a  quarter. 

Let  us  now  consider  the  mode  in  which  the  remains  of  ter- 
restrial vegetables,  so  abundantly  preservetl  in  the  coal  strain, 
occur.  They  arc  for  the  most  |K»rt  Iniil  flat,  and  the  leaves 
and  »teins  pariillvl  lo  ihc  line  of  suatificalion  ;  but  there  arc 
other  ascs  where  tlii-y  rqH»e  at  various  angles  in  the  beds; 
and  finally  they  are  found  vertical,  with  tlnir  roots  downwards. 
The  student  will  recollect  that  this  is  precisely  tlic  manner  in 
which  the  vi^ctables  of  the  submarine  forests  are  found ;  and 
if  several  submarine  forests,  such  as  those  which  are  discovered 
around  the  shores  of  Great  BnUua,  occurred  above  each  other, 

•  Chevalier,  Annal«t  lUs  Mino,  3«inc  Serie*,  lt32,  t.  a.  f-  -H-l. 
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with  the  intervention  of  sandy  and  clay  beds,  we  ihoald  have 
a  series  of  deposits  not  very  unlike  uie  cool  strata,  so  fiw  n 
regards  the  position  of  the  v^euble  remains.  If  we  aie  to 
consider  parts  of  the  coal-measures  ns  in  any  way  resulting 
from  a  series  of  similar  deposits,  we  are  cerUmly  called  opoa 
to  admit  a  very  remarkable  series  of  changes  in  the  rdative 
sarface  levels  of  land  and  water;  but  there  are  also  very  KKOt 
difficulties  attending  the  supposition  that  the  vegetables lins 
been  swept  by  strong  currents  of  water  into  the  posititnis  when 
we  now  find  them ;  for  not  only  have  similar  effects  been  fwo- 
duced  over  considerable  areas,  but  the  v^eubles  have  aoHered 
very  little  injury,  their  delicate  leaves  being  most  beantifiilly 
preserved.  Now,  though  we  know  that  v^etables  are  abun- 
dantly borne  down  by  river  floods  into  the  sea,  they  by  do 
means  remain  uninjured;  and  if  they  be  of  a  soft  nature,  sod 
as  the  bulk  of  the  coal  plants  are  considered  to  have  been,  tbe 
damiu^  done  them  by  transport  is  considerable,  as  I  have  had 
occasion  to  remark  on  the  coast  of  Jamaica,  where  arhoresceot 
ferns  and  other  tropical  productions  are  sometimes,  though 
very  rarely,  carried  by  fioods  from  the  nei^bouring  moan- 
tains  into  the  sea.  In  the  few  cases  which  passed  under  my 
observation,  the  fern-trees  were  so  damaf^ed  m  the  river- 
courses  as  to  be  with  difficulty  recognisable*. 

We  have  now  so  many  cases  in  France,  Germany,  and 
Great  Britain,  of  the  occurrence  of  some  coal  plants  in  a  ver- 
tical position,  with  their  roots  downwards,  that  such  cases  can 
scarcely  be  considered  as  accidental,  but,  in  some  measure,  as 
characteristic  of  the  deposit  in  particular  situations. 

Mr.  M'itham  has  brought  forward  some  good  examples  of 
vertical  stems  in  the  carboniferous  rocks  of  Durham  and  New- 
castle. Two  stumps  or  stems  of  Sigillarix  are  described  as 
standing  erect,  witli  their  roots  imbedded  in  bituminous  shale* 
in  the  Derwent  Mines,  near  Blanchford,  Durham :  the  space 
round  them  was  cleared  out  to  obtain  the  lead  ore;  and  one 
plant  is  stated  to  have  been  about  five  feet  high,  and  two  feet 
in  diameter.  A  more  curious  case  was  observed  by  tbe 
same  author  in  the  Newcastle  district,  where,  in  sandstone 
beneath  the  High  Main  coal,  numbers  of  itusil  v^^tables, 
chieBy  Sigitlaria,  are  discovered  erect,  their  roots  imbedded 

*  The  height  atwhicb  arborescent  ferns  are  found,  would  leem  much  to 
depend  on  local  causM.  Thua,  on  the  wmchein  side  of  Jamaica  they  do  not 
flourish  inucii  under  an  elevation  of  2000  feet  above  the  lea ;  while  oa  th* 
northern  ride  of  the  aame  island  I  have  seen  them  at  not  more  than  400  or 
500  feet  above  thp  same  level.  The  cause  would  seem  to  be  the  sreater 
moisture  of  the  northern  side.  It  would  therefore  appear  that  a  considerably 
moist  cbmatc  would  be  necessary  for  the  abundant  production  of  this  cUaa 
of  planti  in  the  low  situations,  such  as  it  hat  been  imagined  the  lands  wen 
which  ^oduced  the  mus  of  the  coal  plant*. 
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ill  m  small  scam  of  coal  under  tlic  ^widsloiic,  while  tlicy  ar«  nit 
truncatcti  on  the  lincof  llic  Hidi  Muinconl-lwd,  totlielornia- 
ticHi  of  which  their  higher  iioSt  hjtvc  in  all  probahililv  partly 
contributed*. 

A  still  more  curious  example  of  vertical  stems  of  plants  in 
coal-m«asur(.-s  is  noticed  by  Sir.  W'ood,  as  having  been  ob- 
served above  the  Hi<;h  Nfnin  coal,  at  Ki1lin;;wnnli  colliery 
ill  the  nnic  district.  'I'hcrc  n-crc  many  of  llivni,  and  lh«y  rose 
tcu  feri  tl)n>ngh  various  strata  of  shalu  and  suiidstone.  That 
figui'eil  bunenth  (a  xtctn  oiSigHiaria  paehfdfrma),  thougli  not 
the  largest,  was  u|K>n  the  tvliole  better  expoxd  to  ricw  than 
tlie  others.  It  was  about  two  feet  in  diameter  in  the  lower 
pan,  and  the  roots  could  be  traced  runninj;  into  the  shuki  for 
about  four  fc«t  from  the  stent.  The  roots  of  the  ruriouii  stems 
were  int^-rtim^d  with  each  other,  and  the  itilerior  of  the  plants 
was  filled  with  a  sandstone,  rewmbling,  not  that  of  the  lower 
bedi  tliruiigh  which  the  plant  rose,  but  tluit  of  tlte  upper  beils. 
This  fact  proves  that  the  interior  of  tlie  plant  was  stifRcicntly 
hollow,  uhen  the  upper  beds  were  deposited,  to  permit  the  in- 
filtration of  the  sands  downwards.  About  thirty  of  ihcM-  stents 
were  visible  within  an  area  of  fifty  Mjuare  jartls.  Vie  can 
fccarcely  rvfwM:  to  admit  with  Mr.' Wood  that  the*e  stems  of 
SigiUariee  arc  exactly  in  the  position  in  which  iliev  grew,  the 
■hale  being  the  soil  or  mud  in  which  thvy  vt^elatcdf. 

The  following  >ketch  (Fig.  !I9.)  will  diuitratc  better  tlian 
words  the  manmir  in  which  ooe  of  the  stems  was  preserved^. 


Fig.  99. 


*  WUmoi,  ObaiTvaii<HM  en  PomU  VcfsotabU*,  IKtl,  p.  7,  wbete  ihere  is 
•a  iUumiiTeMctioa. 

f  Wead,  TntM.  N*L  tlwt.  Sue.  Ncveuilr.  ml.  L  p.  205,  uiil  fil   19;  noA 
Liadby  and  llutinn'i  Fowdt  Flora  of  Hxvai  BrrluD. 

•  'I'aktn  rrcnn  l.iodlcT  and  IlMtoo't  VirmX  Flota  <d  HirM  Bfilaia,  ]iLM, 

the  Leila  buug  eniuocrstcd  Irani  Mi.  Wood's  figwc. 
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Of  High  Maio  coal ;  b,  srgillo-bituiniaoiu  diale;  c,  blue 
bhale;  f,  compact  sandsUme;  gy  alternating  sh^es  and  sand- 
stoDes;  ht  white  sandstone;  i,  micaceous  sandstone;  iy  ahale^ 

The  beds  dip  gently  to  the  westward. 

Such  cases  as  these,  and  that  long  unce  noticed  by  M.  Ad. 
Brongniart  at  Sl  Etienne*,  where  numerous  stems  are  aiao 
inducfed  upright  in  coal  sandstone,  without  however  being  tmii- 
cated  by  a  coal- or  shale- bed,aresufficientto  show  the  very  great 
analogy  which  exists  between  them,  certain  submarine  toreit^ 
the  din-bed  at  Portland,  and  the  vertical  stems  in  the  York- 
shire oolite,  inasmuch  as  they  all  apparently  point  to  a  qoiet 
submergencef. 

We  may  have  some  difficulty  in  considering  the  depositiaB 
of  sand  to  have  been  effected  so  quietly  amid  the  stumps  of 
trees  as  not  to  have  washed  away  the  substances  in  which  they 
were  imbedded ;  but  we  have  only  to  recollect,  tliat  amtwig  the 
submarine  forests  round  our  shores,  if  once  any  of  them  were 
at  such  a  depth  beneath  the  surface  of  the  sea  as  to  be  soffict- 
ently  beyond  the  influence  of  the  waves,  they  would  become 
quietly  covered  by  sand ;  for  the  velocity  of  water  sufficient  to 
transport  this  sand,  would  scarcely  disturb  the  trees. 

It  seems  impossible  to  come  to  any  other  conclusion,  respect- 
ing the  vertical  stems,  not  only  in  the  coal-measures,  but  also  in 
the  other  rocks  above  noticed,  except  that  they  occur  in  the  re* 
lative  situations  in  which  they  grew,  were  submerged  quietly, 
and  as  quietly  entombed  in  sands,  shales,  or  calcareous  matter. 
The  supposition  that  these  stems  have  been  transported  in  mass 
by  water,  with  their  roots  downwards,  is  (|<iite  mitenable  when 
we  consider  the  various  facts  adduced.  The  analogy  between 
the  trees  in  the  dirt-bed  of  Poitland,  the  vertical  stems  of  Equi- 
seta  observed  by  Mr.  Murchison  in  the  oolitic  series  of  York- 
shire, and  the  vertical  stems  of  the  coal-measures,  ts  quite  per- 
fect; in  all  cases  the  plants  are  too  numerous  to  admit  of  nny 
other  explanntion  than  that  of  their  having  grown  in  the  beds 
in  which  their  roots  are  now  found,  and  they  all  point,  as  be- 
fore sta[ed,  to  quiet  submergence  and  tranquil  envelupmenL 

That  this  explanation  is  only  applicable  to  cases  of  large 
areas,  occupied  by  vertical  stems  of  plants,  will  be  at  once 
granted.     It  does  not  account  for  the  mass  of  coal  generally, 

•  Annales  des  Mines,  IS21. 

f  It  cannot  be  denied  that,  under  particular  circumatancea,  stems  of  trees 
prewrving  a  vertical  position  may  be  forced  onwards  by  river  inundatjons. 
Thui,  magi,  or  trees  with  their  roots  downwards,  and  only  forced  by  the  euT^ 
rent  from  a  Tertical  position,  are  eommon,  so  m  to  be  ver^  dangcroua,  in  the 
Missiseippi;  and  trees  were  farced  down  the  valley,  during  the  debacle  of 
the  Valine  de  Bagnes,  and  left  standing  with  tbeir  roots  doirnwards,  at  Mar- 
ligny.  These  facts  admit  of  easy  explanation ;  for  if  trees  be  suddenly  de- 
tached from  the  soil,  and  their  roots  loaded  with  stones  and  other  heav; 
natter,  they  would  nstuially  float  with  the  branchei  upwards. 
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wliich  lias  ever^  nppcamncc  of  having  been  drifted  »l  unequal 
intervals.  DnfU  of  vegetable  matter  dow  tnkc  place  into  lakes 
and  eUuartc«;  but  ndmitlii)g  that  mucli  coul  mnv  have  accu- 
mulated in  such  xiiuotioiiK,  there  iirc  Keriotiii  diHiciiltiL-:!  uiieiid- 
ing  ttiia  ai  a  gt^tienil  cxptaiiution  of  coul  iiccuni illations,  mure 
ei[»eeially  where,  amon^  the  marine  remains  contained  in  lime- 
stones, alternating  with  coal  Virata,  wc  find  corah.  Now  co- 
rals arc  generallr  very  abundant  in  these  aiternniing  limestone 
beds,  snu  it  is  well  known  that  the  crcntiirvs  which  construct 
the  corals  oftlte  present  daj  avoid  fresii  and  brackisli  waters. 
It  dierelbrc  rollowx,  eiltivr  that  the  cual  in  these  aiternatioiis 
couhl  not  have  be<:n  deiiosited  in  fresh  or  estuary  waters,  t*v 
that  the  habitats  of  corals  were  not  then  of  the  same  kind  as 
we  now  find  tltem. 

The  occurrence  of  limestone  strata,  continuous  over  consi- 
derable ureas,  and  nlleniating  with  the  shales  and  simdttones, 
wouUl  seem  10  requin-  comparative  tranquillity  for  their  pn»* 
duction,  more  panicuhirly  as  the  marine  sheKs  entombed  in 
them  have  evldeniljp  not  been  subjecte^l  to  violence,  but  a[>pear 
to  have  been  imbedded  at  no  great  distanceii  from  the  places 
where  they  lived  and  died. 

The  vcgciabJc  remains  arc  often  of  considerable  size.  M. 
Brongniart  observes  that  in  (he  coal  strata  of  Dorlmuivd,  Es- 
sen, and  Bocbum,  stems  are  found  in  the  planes  of  the  strata, 
more  llian  fifty  or  sixty  feet  long*  and  that  they  may  be  traced 
in  some  of  the  gallericn  for  more  than  Ibriy  leet  without  ob- 
serving their  natural  extremities".  Vegetables  of  large  size 
have  also  been  delected  in  Great  Britain.  Mr.  Wilh.im  men- 
tions one  in  Craigleith  quarry  as  being  furty-sevcn  feet  in  length, 
from  Uie  highest  part  discorerefl  to  tlte  root.  'I'he  bark  is  de- 
scribed OK  converted  into  coalf-.  LepiHodtndra  luive  been 
disoovered  in  the  nortlicrn  pari»  of  England,  from  twenty  to 
forlr-five  leet  long,  and  four  feet  and  a  half  in  diamclert. 

Itespeding  the  general  character  of  tlie  vegciaiion  of  this 
|M;riod,  such  as  we  find  it  cniombed  in  the  carbon IfL-rotis  rocks 
of  tlie  northern  hemisphere,  M.  Ad.  Brongniart  observes  'hat 
it  is  renutrkable;  I.  lor  the  considerable  proportion  of  the 
vascular  cryptogamic  planu,  xucli  aa  tlte  Equiifiaceir,  FiUtn, 
Marsiteacea,  and  Lt/copodiactax  "L  (or  the  great  development 
of  the  v^etables  of  this  class,  so  that  they  have  attained  a  mag- 
nitude rax  beyond  ihoae  of  the  same  class  now  existing  :  (hiis 
proving  that  circiimslnnccs  were  particularly  favminble  to 
their  production  during  tlie  pcrioil  under  consideration.     It 

■  BrnngnUrl,  T«b1caa  At*  Tcrrunt  ouj  camjKMcat  I'Ecotcc  <Iu  Gkibo. 
t  Witbani,  Edioburgti  Jouma]  ti  NaHiral  sad  Geographiciit  ScicBn. 
April,  nm. 
I  LioiUcj  and  Hutl«ii.  Fouil  Fkin,  ruL  1.  p.  17. 
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baa  been  Bscertained  within  the  last  few  years,  that  dioatyled<^ 
nous  plants,  which  were  once  considoed  to  be  eKceediagly 
rare,  u  not  altogether  absent,  in  the  coal-nMBSveii  exiat  in 
great  abundance  in  the  same  rocks.  Conifene  are  sttfficieolly 
common.  It  would  appear  that  authors  are  hy  no  means  agroed 
as  to  what  families  certain  genera  of  fossil  planis  sboold  be  ro- 
ferred.  Thus  M.  Adolphe  Brougniart  reers  the  gentu  St^ 
Maria,  very  common  in  the  coal-measures,  to  the  fiimily  of  Xjp- 
copodiacea;  while  Prof.  Lindley  and  Mr.  Huttmi  consider  thia^ 
if  au  existing  analoOT  must  be  found,  it  u  with  greater  proba- 
bility of  accuracy  referrible  to  Ettphorbiaeex  or  CadaXj  moat 
probably  to  the  former; — a  diflerence  of  ctnsiderable  impoi^ 
lance,  as  upon  it  depends  whether  the  goius  in  question  b^ 
longs  to  the  class  CeUtdares,  or  to  the  class  Vatadara.  No 
doubt  this  difference  of  opinion  arises  from  the  obscurity  of  the 
su^ect,  fossil  botany  being  beset  with  very  great  dii^ulties ; 
difficulties  isa  beyond  those  which  attend  the  study  of  fossi! 
zooli^,  though  Uie  latter  are  by  no  means  either  small  or  rare. 
The  posB&tlity  of  this  variety  of  opinion  among  disdnguiahed 
botanists,  should  teach  geologists  caution,  and  prevent  them 
from  indulging  in  those  hasty  generalizations,  which,  thoo^ 
often  briUiant,  too  frequently  impede  the  progress  of  the  sci- 
ence they  cultivate,  not  only  by  rendering  authors  satisfied 
with  rapid  conclusions,  but  also  by  throwing  doubt,  when  such 
conclusions  are  found  to  be  ern^ieous,  upcm  others  which  are 
firmly  based,  and  which  may  be  considered  as  exact  as  those 
of  any  other  science. 

As,  in  the  opinion  of  botanists,  islands  in  warm  countries 
are  favourable  to  the  growth  of  Ferns  and  other  plants  of  the 
same  natural  class,  not  only  from  the  presence  of  tne  necessary 
heat,  but  from  the  moisture  so  congenial  to  them,  it  has  been 
considered  by  MM.  Sternberg,  Boue,  and  Ad.  Brot^iart, 
that  the  vegetation  of  this  period,  such  as  we  find  it  in  the  car- 
bunitierous  deposits  of  Europe  and  Nordi  America,  was  tlie 
growth  of  islands  scattered  in  archipelagos. 

When  we  come  narrowly  to  look  into  the  structure  of  the 
coal-measures,  the  vast  accumulations  of  shale  and  sandstones, 
sometimes  amounting  to  the  depth  of  460  feet  (Forest  ctf  Dean), 
do  not  precisely  accord  with  mere  oscillations  of  islands  above 
and  beneath  the  level  of  the  sea,  which  might  in  some  cases 
appear  probable ;  for  these  accumulations  of  detritus  require 
considerable  drift:,  and  must  have  resulted  from  the  destruction 
uf  pre-existing  rocks,  mostly  siliceous,  and  therefore,  if  solid, 
requiring  much  time  for  their  degradation,  with  the  assistance 
of  other  forces  than  the  mere  battering  of  the  surf  on  clusters 
of  low  islands,  perhaps  defended,  like  those  in  the  Pacific,  by 
coral  reefs. 
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;  The  presence  of  larger  masses  of  land,  with  mounlaiiui, 
ri*erS|  uid  other  physical  features  oecestary  for  Uie  jirodticiion 
of  a  larger  amount  of  dctri(u»,  vtould  »em  requisite,  ind«- 
pc4»icnt  of  volcanic  eraptions,  and  otiicr  cxertioiM  of  internal 
force,  for  tlie  nccumulMioiis  we  observe,  'lite  occiilalion  of 
low  inlands  h  uietiiioned  mrrely  lu  ilic  possible  cxpltmation  of 
some  lii  the  observed  phicnoioeiiii,  iind  tiie  fliudetii  must  be 
carel'ul  to  consider  it  only  iii  that  light  ^V'bile  on  tliix  »ut> 
ject,  however,  it  may  be  as  well  to  notice  a  poKsible  explaiui- 
tJoii  of  sooic  of  the  minor  alternations  of  limestones  with  marine 
remninti,  with  shales  and  coal  containing  terrestrial  remains 
.such  ox  arc  foiiiul  in  tlic  mitUloiie  grit;  uecausc  such  hints, 
without  sitribuliiig  imy  particular  vnliic  to  them,  vrry  frc- 
<)ueDtly  lead  to  further  inijuiry.  Suppose  a  Iratl  of  low  land 
covend  will)  a  dense  vegetation,  such  as  is  found  in  the  uopicK, 
to  be,  by  a  movement  in  the  earth, — an  earthijuake,  for  in- 
stance,— submerged  a  few  feet  beneath  tlic  sea ;  marine  animala 
would  establish  themselves  on  the  submerged  surlince,  which 
would  become  in  the  condition  of  the  Mibmarinc  forests  pre- 
viously noiicud  ;  and  tlie  consequence  woulil  probably  lie,  (hat 
not  only  million!,  of  testaceous  creatures  would  lenvo  lliwr  ex- 
uviae, but  tliat  tiie  corals  would  alao  swarm,  and  might  even- 
tually produce  coral  islands,  upon  which  vegetation  might 
again  establish  iuelf,  to  be  again  submerged.  That  coral  is- 
lands are  sometintes  raised  above  the  aea,  is  what  we  should 
expect;  and  evidence  of  it  has  been  adduced  by  Captain 
Beechcy,  who  describes  Henderson's  Island  (in  the  Pacilic)  as 
apparently  upheaved  by  one  effort  of  nature  to  ihc  height  of 
eighty  ft-ct.  It  is  comuoscd  of  dead  coral,  l>oundt:<l  by  per- 
pendicular cliffs,  wliicii  are  nearly  eiKoinpassed  bv  a  reef  of 
living  coral,  so  that  tlie  clifls  are  beyond  tlie  reach  of  Ine  spray*. 
Now  depression  to  tliis  amount  might  as  easily  have  taken  place; 
in  which  case  the  vegetation  of  the  island  would  have  been 
submerged  eighty  feel,  and  the  nmount  of  destruction  it  would 
suili;r  would  Jqicml  on  the  greater  or  less  suddciiuess  of  ihc 
movemeuL  Such  movL-menlx  cannot  be  con \ it te red  great  when 
regarded,  as  they  always  should  be,  with  refiu^tce  to  the  mass 
ofthe  world ;  for  we  have  proof  that  far  greater  have  occurred, 
and  the  differences  which  liave  been  produced  in  the  relative 
levels  of  land  and  water  arc,  when  viewed  on  the  great  scale, 
ol'  very  trifling  importance. 

Aocofxling  to  M.  Ad.  BroDraiart,  if  we  look  at  the  mass  of 
th«  coai  planU,  we  must  conaiaer  the  vegetation  of  the  carbcv 

•  BMrhrf.  Vajag*  to  1^"  Pwife  Ootaa  uid  Behriag'*  SoalK  p.  IE)|, 
Dc*cnj>iioni  of  olhcT  coral  iMuidi,  with  MCtioiii  uf  llielr  gvaual  tUucIuiT, 
■ill  b«  found,  pp.  160  and  160  ut  (h«  tune  work. 
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niterous  group  to  have  Iwen  prodiuretl  iii  climates  at  least  oa 
warm  as  tnose  of  the  tropics ;  and  as  we  now  find  plants  of  the 
same  class  incrcmc  in  size  as  we  advance  towards  warm  lati- 
tudes, and  a>  the  coal-measure  plants  exceed  the  general  size 
of  their  «xi.tttnj{  confreners,  lie  concludes,  with  much  a|>parcnt 
probability,  that  the  elimiitcB  in  which  the  conl  plaiiii  existed 
were  even  warmer  than  tliose  of  our  equinoctial  re^ons. 

This  view  leads  »s  to  another  cuiisideriiiion.  There  cer- 
tainly was  a  similar  vegctaiion  about  the  same  period  (for  whe- 
ther the  American  cou-measurcs  may  be,  like  those  in  paru  of 
Europe,  somewhat  older,  docs  not  alter  the  question,)  over 
parts  of  Kuroiw  mid  Norlli  Amcricu ;  we  may  tlierefore  infer 
a  .^imiiiir  cliiiiale  over  ii  lurgu  portion  of  (he  itofthern  hemi- 
sphere, tiuch  as  we  have  not  nt  prertcnl,  for  it  was  at  least  tro- 
)>ical,  and  very  probably  ultra-tropical.  The  question  natu- 
rally arises,  Is  there  any  evidence  to  show  that  the  same  tem- 
perature existed  at  the  same  period  in  the  soutbeni  hemisphere? 
for  if  there  is,  there  must  nave  been  some  common  cause  to 
produce  such  nn  etjualily  of  climate,  at  present  unkitown  ton*. 
Unfiirtunalely,  t))e  actual  xtatc  of  our  knowlmlgi)  will  not  )>ef- 
init  an  answer  to  this  oueslion ;  but  by  it  wc  learn  the  impor- 
tance of  ascertaining  the  botaniad  cnarnccer  of  the  various 
rocks  in  the  southern  hemisphere,  more  paniculariy  those  of 
the  eurliest  formation,  such  as  may  be  considered  tlic  eauiv»- 
lents  of  the  carboniferous  and  grauwacke  groups  of  the  Norlh. 

With  re-spcct  (o  the  testaceous  remains,  tlic  limcKtoncs  oon- 
tiun  a  great  abundiince,  not  only  of  species,  but  of  individuals 
of  the  i^ncrit  SpiiiJ'rr  and  Proiiticta.  Of  the  form  of  tlte^e 
khell.s,  ami  of  the  Cardiam  hibtimiaim  and  C.  alirforme,  (ibe 
lacier  by  no  means  a  rare  Ibssil  in  tlie  limestones  of  the  next 
group,}  the  following  figures  will  afford  examples. 

Fig.  100.  lOI.  102. 


Fig.  105.     Fig.  106.     Fig.  104.    Fig.  103. 
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Fig.  100.  Producta  Martini:  Fig- 101.  Spirifer glaher :  Fig. 
102.  Spirifer  attetiuattisi  Fig.  105.  Spirifer  aapidatus ;  Fig, 
104.  one  of  the  two  gpirsl  appendages  contained  in  Spiri/rr 
trigottalis*  1  ITig.  105.  Cardium  hibemicum  i  and  Fig.  106. 
Cardium  altcforme. 

Of  the  vertebrated  creatures  which  may  have  existed  at  this 
period  our  knowledge  is  very  limited;  but  it  may  be  observed 
that  the  Tritores  (or  palates  offish)  still  retain  phosphate  of 
lime;  for  Dr.  Turner  ascertained  that  a  palate  from  the  carbo- 
niferous limestone  of  Bristol,  contained  24*4  percent,  of  phos- 
phate of  lime,  the  remainderbeingcarbunateof  timeand  bitumi- 
nous matter,  the  latter  abundant.  A  palate  from  the  chalk,  ex- 
amined for  the  purpose  of  comparison,  was  found  to  contain 
IS'8  per  cent,  of  phosphate  of  lime,  the  remainder  being  car- 
bonate of  lime,  with  traces  of  bituminous  matter. 

■  Their  noiition  in  the  (bell  viU  be  Ken  by  reference  to  SoweAy'i  Hio*- 
nl  Chronolt^,  pi.  26S,  fig.  1. 
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GRAUWACKE  GROUP. 

Sn.— Gmwacke  ( TrmamtU,  DtdbouMi).     Gmwaeke  Shte  (C 

ri-ti''~^'.  Fr.;  StUlU  TrammangKt,  DanhpMwn;  Crm— efeawMjftr, 
GniD.).     GnnwBcke  Limatooe  (rrmtriKea  Xivafmr,  EngL  AiiAan; 
aUairtie  r^«^^t^al^  Cafcggr/larMMnrf.Fr.  Aidhnn;  Pflf  j«^i 
ktflH'^.  Gtm.  Andwn.) 

It  has  been  observed  that  the  old  red  sandstone  of  some  com- 
tries  graduates  into  granwacke ;  whence  it  may  be  infeiTed  that 
the  causes,  whatever  tb^  may  have  been,  which  produced  tlie 
latter  deposit,  were  not  violently  interrupted  in  such  sitnaliop^ 
but  that  they  were  gradually  modified, — if  indeed  it  be  neoe^ 
sary  to  consider  the  old  red  sandstone  in  any  other  Uebt,  takoi 
geoerally,  than  the  upper  portion  of  the  grauwaiie  Kiiea- 
Tfaat  it  IS  so,  is  the  opinion  of  most  continental  geologiati: 
and  where  the  one  graduates  into  the  other,  such  an  opinioo 
seems  well  founded.  Variations  in  the  classification  of  toe  M 
red  sandstone  would  appear  solely  to  arise  from  its  mode  tt 
occurrence  in  the  particular  countries  where  geologists  have 
been  accustomed  to  observe  iL  When  accidents  have  hap- 
pened to  the  grauwacke,  throwing  the  strata  on  their  edges, 
and  a  red  saudstone  or  conglomerate  deposit  intervenes  between 
the  carboniferous  limestone  and  the  upturned  beds,  classifica- 
tions  made  in  the  countries  where  such  phenomena  prevail, 
would  naturally  be  framed  so  as  to  separate  the  (old)  red  sand- 
stone from  the  grauwacke :  but  when  such  accidents  have  not 
happened,  and  the  carboniferous  limestone,  the  intervening  red 
sandstone,  and  the  grauwacke  are  so  circumstanced  that  the 
two  former  rest  conformably  on  the  latter,  and  they  all  gradu- 
ate into  one  another,  it  is  altogether  as  natural  that  the  old  red 
sandstone  should  be  pronounced  the  upper  part  of  the  grau- 
wacke series.  Nor  should  we  be  surprised  that  the  carboni- 
ferous limestone  should  also  be  included  in  the  group ;  for  the 
general  organic  character  of  the  whole  is  similar,  and  does  not 
differ  more,  if  so  much,  as  the  upper  part  of  the  oolitic  group 
from  the  lower  portion  of  the  same  deposit,  or  as  tlie  chalk 
from  the  green  sand. 

Vieweo  on  the  large  scale,  the  grauwacke  series  consists  of  a 
large  stratified  mass  of  arenaceous  and  slaty  rocks  intermingled 
with  patches  of  limestone,  which  are  often  continuous  for  con- 
uder^le  distances.    The  arenaceous  and  slate  beds,  coosi- 
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dered  senerally,  bear  evicUmt  marks  of  mechftnical  oripn,  l>nt 
that  tH  the  iocJuded  limestones  mny  be  more  ((ue&tioiiuhit!. 
The  nrciiaceoas  rocks  occur  both  in  thick  nnd  schistose  beds ; 
the  Utter  »tiit«  being  Iroqucnily  owin;;  to  tlie  presence  of  mica 
dis[>oi'eil  in  the  lines  of  the  laminae.  Their  minenil<igic«it  cha- 
racter varies  materially ;  and  while  tlie^'  soinetiinnL,  though 
rarely,  pass  into  a  conplomcrute,  they  very  frequently  grndu ate 
into  slates,  which  become  of  so  fine  a  texture  as  to  loae  the 
arcnaceoos  character  altogetlier.  Koofing-tlate  is  far  from  rare 
among  the  grauu-acke  rocks ;  and  if  we  con.iider  it  of  mecha- 
nical origin,  like  the  niau  of  the  strata  among  which  it  is  in- 
cluded, we  muit  suppose  it  to  have  originated  Irom  the  dcpo- 
sition  of  a  highly  commiiiuied  detritus. 

Iftlwctieof  Irunwurted  nubstunces  be  considered  as  tlic 
□acesMiy  evidence  of  rajiid  currents  of  water,  the  grauwacke 
rocks,  lakeii  ta  a  mass,  have  been  slowly  de|Kteilcd ;  Tor  though 
evideiires  of  cross  currents  are  sufficiently  abundant  in  the  va- 
rious directions  of  the  laminae,  and  in  the  mode  iu  which  are- 
naceous and  slaty  beds  arc  associiilcd  with  each  other,  the 
substances  arc  gcnernlly  fine-grB.ined,  rarely  passing  into  con- 
glomerates. A  rapid  current  would  however  not  appear  to 
rc()uirc  large  ]iebbles  as  titc  necessary  evidences  of  its  existence 
Ht  any  given  period,  although  when  large  lobbies  arc  present 
we  infer  that  uniall  currents  of  water  could  not  ha^'e  imnKported 
tliem ;  for  the  sixe  of  the  substances  transported  by  n  current 
moriiig  with  considerable  velocity  will  greatly  depend  on  tl>e 
nirbce  over  which  it  passes  and  tlte  nature  of  the  substance* 
carried  onwards.  Perhaps  from  the  absence  of  organic  re- 
mains in  a  targe  proportion  of  tlie  arciuiceous  perl  of  this  de- 
posit, nud  their  abundance  in  >ome  of  llie  included  limestones, 
we  might  infer  diat  there  bad  been  something  in  the  transport 
and  de)x>«it  of  the  sands  unfavourable  to  their  prencrviitinn, 
such  as  trituration  in  waters  moving  with  rupidilv.  I'here  !)(, 
however,  n  general  appearance  in  the  nuiss  of  the  grauwocke 
which  would  lend  us  radier  to  consider  a  great  portion  of  it  of 
ilow  deposition. 

li  is  by  no  means  an  uncommon  circumstance  for  the  lamiiuc 
of  the  slates  of  this  group  to  be  so  arranged  as  to  form  varioux 
angles  nitli  other  lines  which  may  be  ounsitlered  as  Utose  of 
the  l>cils,  or  of  strntificaiiun.  Of  this  atructurc  tlte  annexed 
iiection  of  grnuwiicke  slntex  at  Bovey  Sand  Elay  on  the  cast  side 
of  Flymouih  Sound,  affurdi  us  an  instructive  example. 

o  <i,  curved  l>eds  of  slate,  the  lamintt  of  which  n>eet  the  ap- 
parent hues  of  stratification  at  various  angles  being  even  ner- 
pendicalar  to  tfacm.  The  beds  arc  cut  off  by  the  fault  (J)  Ironn 
the  slates  c,  the  lamina;  of  which  are  more  confusedly  disposed, 
having  howcrcra  gctKml  horizontal  arraiigoinent.    The  wliolc 
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M  coreml  by  a  detritus  (b  6)  com|>oKud  of  fraginents  of  ibe 
Stttne  kind  of  state  as  tliat  on  wiiicli  it  rt^xiscs,  and  of  llie  vft> 
riom  grauvacke  rocks  of  the  bill  beiiiud. 

Fig.  107. 


It  w  ofVen  uiterestiog  to  rnnaric,  in  oountries  where  vertical 
or  higbty  inclined  strata  render  such  observations  clear,  the 
various  mineralocicnl  cliangc*  wliicli  rrctjucndy  take  place  m 
minor  divisions  of  ihc  griimvackit  f^wp.     Thus,  for  instancy 
in  some  parts  of  I^vAomhire,  n'here<|iiiirlzrocksarc associated 
with  the  gmuwacke,  theiv  are  otieii  ojijiortunities  of  obeerviof^ 
various  changes  of  this  kind  within  the  distances  of  ten  or 
twcnl;  miles.     At  first  the  series  of  beds  may  consist  of  iiue- 
gratned  argillaceous  slates.    After  a  range  of  twoor  three  mile* 
the  continuation  of  ihne  bcils  will  become  more  arenacctHis, 
The  aren.iceout  structure  of  tlte  rocks  will  then  gmilually  in- 
cmisc,  until  they  assume  tl)e  cliarucier  of  compact  sandstones. 
Finally  ilie  arenaceous  appearance  is  lost  by  a  kind  of  iinion 
of  tbt  grains  with  each  other,  and  the  rocks  con«i»t  vi'  beds  of 
quattZt  in  which  traces  of  a  mechanical  orij{in  can  seldom  or 
rarely  be  observed.     If  now  we  continue  to  follow  up  the  same 
system  of  beds,  we  shall  find  (hut,  aflcr  n  course  of  some  miles 
of  ({uartz  rock,  the  latter  clinrncter  gradually  disappears,  the 
strata  at  first  becoming  arenaceous  and  nftcrwsrds  passing  iiiio 
schistose  rocks  in  which  the  gruiu  is  more  or  Icx!,  (inc.      It  nut 
nn frequently  happens  thai  the  tj^uartz  nick  »ufIi^rs  it»  first  change 
by  the  uajuisilion  of  mica,  which  renders  it  (o  a  certain  extent 
schistose,  though  at  first  it  only  causes  it  to  assume  ilie  cha- 
racter of  avanturine.     In  such  situations  mtncralogical  mica- 
slate,  that  is,  a  sinty  rock  solely  composed  of  mica  and  ouartx, 
I  is  by  no  ineanx  tiiicimimon,  und  is  merely  the  <{Uiirtz  rocK  rcn- 
jdercd  highly  scliistuse  by  an  abundance  of  mica.     Of  course 
[the  change  is  not  always  sullicieiiily  great  to  proiluce  decided 

anai-ta  rocks.  It  frequently  arrivesooly  at  that  state  on  which 
le  arenaceous  rock  becomes  exceedingly  hard,  but  in  which  its 
raecbanical  origin  and  tundstouc  clinrnctcr  arc  quite  apparent. 
Changes  of  minor  importance  are  Inmuneruble;  yet  it  not  un- 
frequently  hap{H-ns  that  these  minor  divi>;ions  rcuin  their 
nincralogical  characters  uniin)iaired,  or  with  only  slight  mo- 
difications,  for  considerable  distances:  thus  showing  that  cer- 
tain minor  causes  have  varied  considerably  during  the  proiluc- 
tionofthegrauwackc,  and  that,  though  tlie  mass  of  this  group, 
viewed  on  uie  large  scale,  prcscnis  considerable  uiiiibrmity  of 
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structure,  there  b  abundant  evidence  of  much  vsristion  and 
change  of  miners loeical  charocier  on  th«  snwll  scnlc. 

'Ilic  mmlc  in  uhicfa  the  calcareous  bcd!>  occur  in  llin  f^oup 
under  considcnition  is  a\io  exceedingly  vnrinbic.  'I'liey  ave  at 
times  tittle  else  tlinn  the  finer  grainc«i  slriila,  whicti  may  con- 
tain calaireotiK  inatttr,  such  calcarcuu»  mutter  riiijing  much 
ill  its  proportion  ii>  tlic  otlicr  substiiucc s  of  which  the  bed*  - 
ate  componecL  Heiicu  we  have  every  change  front  complete 
limestone  to  beds  in  which  tlie  calcareous  matter  ts  K|)«iriii{;ly 
disseminated*.  This  calcareous  character,  thotigl)  liidilu  to 
be  lost  nt  unequal  iniervaU,  can  often  be  traccil  for  <o(iM<ler- 
abtc  (listnnccs  in  the  general  direction  of  the  Mrala.  WIil'iico 
ic  may  lie  infcrretl,  that,  during  the  deposit  of  liie  grauwacke, 
calcoivoiix  Rinttcr  was  oUcii  aiMwmiiinted  over  lai^e  arewit 
sometimes  being  merely  mixe<l  witli  the  more  common  »ub- 
BUnces  of  the  deposit,  uhile  at  others  it  was  suQicienily  nbun- 
datit  to  constituie  bands  of  limestone.  Though  this  mode  of 
occurrence  is  far  from  uncommon,  the  more  sudden  appuaraitce 
and  dtsiippcarancc  of  carbonate  of  lime  is  by  no  nitsms  rareh 
Limestone  bcd«  will  often  bccomu  abundnni,  tmd  constitute  an 
imporuint  part  of  the  series  without  luiy  variaiion  in  tlicmiDO- 
raloncal  churscier  of  the  grauwacke  in  their  line  c^lx-uring, 
which  would  lead  us  to  exiieci  so  sudden  a  <)cvclopmcnt  of 
calcareous  matter.  I-'xample«  of  tliu  fact  can  teadily  be  ob- 
served in  several  parts  of  Southern  Devon. 

The  origin  of  the  limestones  is  of  far  more  dilltcult  explii- 
nntion  than  the  sandstones  and  slates  in  which  ihey  are  inclu- 
ded. We  cannot  well  seek  it  in  the  destruction  of  pre-existlitf; 
calcareous  rocks;  for  ns  far  ni  our  knowledge  extends,  such 
rocks  ate  of  compAmtive  rarity  among  the  older  strata.  In 
fact,  tlie  i|Hniility  of  calcareous  inntter  present  in  the  grsuwncke 
proup  greatly  exceeiU  ihtit  di>covcn-ci  iu  the  older  rocks;  niid 
the  aaine  remark  applies  to  nmiiy  of  the  newer  depositJi  whri) 
considered  with  reference  to  the  grauwacke  series.  If  we  mke 
the  mass  of  deposits  up  to  tlie  chalk  inclusive,  wc  shall  fin<l  that, 
iintai4l  of  n  decrease  of  carbonate  of  lime,  such  ns  we  should 
ex|)ect  if  that  combined  in  each  deposit  originatcil  solely  from 
the  destruction  of  pre-rxi\ting  timr-«tuite»,  Uic  calcareous  mat- 
ta  U  more  abimdant  in  the  uppur  than  in  the  lower  pati.%  of 
the  mass ;  ami  we  may  hence  conclude  that  this  explanation  is 
iiKufficienU 

11^  as  has  oflen  been  done  with  other  limeMones,  we  attri- 
bute the  origin  of  the  grauwacke  limestones  in  a  great  measure 

*  It  insf  uol  prrliap*  bv  guiurally  kaovn  that  muiv  of  iLrw  b«l»,  wlitcli 
■re  liulc  Atr.  itwii  ar^Ulacrom  liinatuiiciv  "itli  die  Mditioii  iif  a  winll  pr»- 
|Kinioa  of  »akn,  ar*  lii^hly  ukIu]  m  waHrr^cUinit  tim*rti)»»«,  Wng  K*r«tf;, 
Ifat  all.  infmcv  lo  the  liaa  liiwatonn^  n  morh  vihwd  wn  ijiu  Mvownt. 
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Ut  th«  exuviu;  of  testaceous  nnimnU  aiu)  pulvpiferVt  wc  tnu^c 

Sront  ilie  nnimalH  carbonalc  of  lime  with  witicli  lo  construct 
Hiir  sJiells  njid  solid  habitations.  This  tlii-y  iniiy  hove  oU- 
tsincd  cither  in  their  food  or  from  the  medium  in  which  ttiuy 
existed.  The  mariiio  vegeUibles  nre  not  likely  to  liuvi;  *u(>- 
|)hcd  liicm  with  u  greater  iiliuiidiiiice  of  carbonate  of  lime  at 
thill  lime  than  ut  {iruxeiit.  'Dio&e  thai  were  carnivorous  niijfht 
ac()uire  iinich  carbonate  of  lime  by  devouring  other  animals 
more  or  Icnn  jiossesRed  of  this  substance:  but  the  difficulty  is  by 
no  means  lessened  by  this  explanation ;  for  the  creatures  de- 
voured must  have  procured  tlic  lime  KOiiicwIiere.  It  would 
appear  that  we  should  Ux>lc  to  the  medium  in  which  terctBCeoia 
niiimiiU  and  polypifcr^  existed,  tor  tlie  f;reater  proportion,  if 
not  all,  of  the  carboniile  oflime  with  which  tliey  constructed 
llieir  ^bl■lU  and  habitations.  Now  if  we  consider  the  mass  of 
limestone  rocks  to  have  originated  from  the  cxuviu;  of  marine 
animals,  we  ar«  called  upon  to  consider  tlmt  carbonate  of  lime 
was  once  far  more  abundant  in  (lie  sea  tliati  we  now  fit>d  it, 
and  that  it  has  been  grndnully  deprived  of  it.  This  supposi- 
tion would  lead  ux  to  expect,  ihiit  us  the  sea  wat>  grudunllv  de- 
prived of  ii.t  carbonate  of  lirni?,  limestone  deposits  would  become 
less  and  less  abundant ;  and  consei|uentIy,  that  calcareous  rocks 
would  be  most  common,  when  circumstances  were  most  fa- 
vourable, tliat  iii  tosay,  during  the  formation  of  llic  older  rocks. 
This,  however,  is  precisely  the  reverse  of  what  has  happened. 
Hence  we  may  infer  that  the  origin  of  the  mass  of  limestone 
deposits  must  be  sought  otherwi>e  than  in  the  altritioii  or  so- 
lution of  older  and  stratilied  rocks,  or  from  the  exuviuc  of  ma- 
rine animals  deriving  their  solid  jiarts  from  n  »ea  u  hich  luis 
gradually  beai  dejirived  of  nearly  all  its  carbonate  of  liioe. 
lioUi  ihe)>e  causes  may  have  eventually  produced  important 
modifications  on  the  surface  of  the  earth;  but  the  great  pro- 
ponioQ  of  linic  necessary  for  the  formation  of  the  catcareouii 
nasses  covering  a  considerable  pari  of  it,  would  appear  to  have 
been  otherwise  obtained. 

It  has  been  usual  to  consider  the  lime  of  calcareous  deponu 
as  derivc<l  from  limestone  rocks,  tliroiigb  which  waters  charged 
with  carbonic  ncid  percolated,  the  carbonic  acid  dissolving  a 
ccrlaiu  jwriion  of  the  lime,  which  is  thus  held  in  solution  oy 
the  water  until  it  reaches  the  surlace,  where  it  is  tlirown  down 
in  tlie  shape  of  limestone.  This  explanation  may  suflicc  for 
tile  small  dciwsil"  wc  obM:rve  in  calcareous  countries  but  is 
insuflicivnl  fijr  the  produciionsof  limestones  generally;  for  it 
assumes  tliat  the  Kolulion  of  a  small  cjuantity  of  lime  obtained 
from  older  rocks  is,  as  previously  noticed,  capable  of  produ- 
cing an  immense  deposit  of  the  same  substance.  We  know  that 
carbonic  acid  is  now  discharged  into  the  almos|ihere  from  the 
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fenrtti  by  Tncnntorvnlcnno*,  fiMiiTvs,«nd  springs  nndn-chnvc 
no  t-MHoii  to  (toubi  tliat  ihu  liiu  b<^cll  the  cate  during  a  lotif; 
suceesiton  of  age> ;  intleetl  we  litive  every  rciiM>ii  to  Uvliiive 
tbst  such  (liM^harge  of  carbonic  acid  lorntwl  ajmrc  of  tli<:  jjrent 
economy  of  nature,  for  without  this  aid  we  »houkl  have  nuich 
difficulty  in  cxplniiiin<;  the  nbundanci:  of  carbon  nnd  cartMHiic 
ncid  now  lockcil  up  in  cual  ilcposils  niid  limestones,  all  of  which 
hkve  clcnrly  been  produced  succcMivcly  on  the  earth's  surface. 
The  rcuuou  why  extensive  tracts  of  cart>oncite  of  Itnie  hnvc 
been  produced  at  one  lime  more  than  at  another  is  not  quite 
so  apparent ;  but  it  may  be  observed,  as  a  mere  conjecture, 
that  a^  this  substance  is  not  very  unfrequent  in  volcanic  re- 
f^ORs,  grciil  disruptions  of  strata  may  have  ]iroduce{l  circiim- 
stances  liti-ourablc  fur  itx  deposition,  and  that  tviihout  distur- 
Iwnccs,  carlsonnte  of  lime  may  Imvc  been  liimwn  upwardt  ill 
water,  through  lissures,  more  abuiidoiitiy  at  one  time  than  at 
anoilier,  from  cau.ies  unknown  to  us.  It  i.t  worthy  of  ntienUoii 
that  when  the  limestones  occur,  then  also  do  the  organic  re- 
mains geiieraliv  become  more  abundant,  appearing  as  if  the 
calcareous  rucks  and  the  orj^nic  remains  were  connected  with 
each  other.  Tliiit  the  nniumts,  by  secretitif;  carbonate  of  lime 
from  the  medium  in  which  they  lived,  sometimes  cunlribntetl 
considerably  to  tlie  masK,  we  are  certain,  its  their  remains  now 
ronstiinle  a  large  portion  of  it ;  but  that  they  were  the  means 
through  which  all  iJie  carlwnale  of  lime  was  drrived  from  the 
waters,  may  very  justly  be  doubted,  more  pnniculatly  as  in 
oenain  di.'vtncts  not  a  trace  of  aiiimal  exuviie  can  bo  detected 
in  such  limestones,  f  f  cnrboimtc  of  lime  were  prvsent  in  some 
sititfltions  and  nut  in  others,  nnimals,  such  us  the  Crinoidea, 
Teiiacea,  and  Polyparia,  woiihJ  nntitrally  fioiiriNli  more  in  the 
former  thiui  in  the  latter,  a«  they  cotdil  there  more  readily  ol^ 
ijiin  the  lime  neccviary  tiir  iheni,  and  we  tihould  con!>e4|uently 
expect  to  find  their  remains  more  common  there  than  eUewherc. 
In  limestones  devoid  cf  organic  remains  we  appear  to  have 
evidence  of  carbonate  of  lime  being  abuudant  in  such  situations 
unconnected  with  animal  life,  atid  we  may  consider  it  derived 
from  the  interior  an<l  dis|>erse4l  through  the  waters  over  a  given 
Kpace.  where  it  hits  1>een  gradual  ly  depuiiled.  Wl^n,  however, 
liie  remains  t)f  shclU  and  corals  are  present,  and  nearly  con- 
stitute the  mass  of  die  rock,  other  causes  mav  have  produced 
the  effects  required,  precisely  as  coral  reels  and  accumulntions 
of  shells  now  occur  in  one  place  and  not  in  another,  ettlicr  hi 
consequence  of  shelter,  proximity  (o  Uie  stirtiicc  of  lliv  kea,  or 
other  tnvounible  circuin»tanc«s. 

Be  tile  general  origin  of  the  grauwacke  limestones  what  it 
may,  tlie  causes  which  produced  them  were  destined  to  cease 
during  lite  deposit  of  titc  grauwacke  itself^  and  a  scries  of  saml- 
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stones  nn(]  slates,  similar  fur  tlie  most  part  to  those  beneath, 
were  accumulated  upon  them.  In  some  districts,  such  as  the 
North  of  Devon,  there  has  been  a  return  of  causes  favourable 
to  the  deposit  of  limestone,  and  two  bands  parallel  to  each 
other  have  been  produced. 

In  other  districts  more  limestones  have  been  formed,  while 
in  some  they  are  nearly  absent;  a  state  of  thinf^  we  should 
expect  from  variations  produced  by  local  circumstances  od  si- 
milar general  causes  in  operation  over  r  considerable  area. 

The  grauwacke  sometimes  assumes  a  red  colour  in  the  midst 
of  beds  of  the  usual  gray  and  brown  tints  (South  of  Devon, 
Pembrokeshire,  Normandy,  thegrauwackedistrictof  the  Mo- 
selle, &c.),  and  is  then  undistiniTuishable  from  the  old  red 
sandstone  of  Engl bh  geologists*.  This  red  colour  seems,  for 
the  most  part,  due  to  little  else  than  the  highly  oxidized  state 
of  theiron  disseminated  through  the  rock.  In  the  red  grau- 
wacke the  iron  is  in  the  state  oT  a  peroxide,  while  in  the  gray 
or  brown  srauwacke  it  is  combined  with  a  less  proportion  of 
oxygen.  This  change  of  colour  may  sometimes  be  seen  in  the 
vicinity  of  trap-rocks,  which  have  been  protruded  throu^ 
the  grauwacke.  In  many  cases  we  may  suppose  the  iron  con- 
tained in  the  grauwacke  to  have  acquired  an  additional  quan- 
tity of  oxygen,  converting  it  into  a  peroxide,  after  the  formation 
of  the  rock.  We  may  indeed  consider  the  red  tint  as  sometimes 
caused  by  heat,  from  observing  that  common  brown  grauwacke, 
when  kept  for  a  long  lime  at  a  heat  insufficient  to  fuse  it,  will 
become  red,  the  iron  having  acquired  additional  oxygen  from 
the  atmosphere.  It  will,  however,  be  obvious  that  the  rock 
when  heated  beneath  water  would  not  be  precisely  under  the 
same  conditions;  and  we  must  be  careful  not  to  attribute  the 
occasional  red  colour  of  the  strata  under  consideration  solely 
to  this  or  a  similar  cause,  for  it  will  be  clear  that  the  dissemi- 
nated iron  may  easily  have  been  in  a  state  of  peroxide  from 
other  causes  before  such  red  grauwacke  was  deposited.  In- 
deed that  this  has  been  the  case  is  often  sufficiently  evident ; 
and  if  the  old  red  sandstone  be  included  in  this  group,  there 
con  be  little  doubt  that  the  iron,  during  the  deposit  of  the  up- 
per part  of  the  series,  was  most  commonly  in  that  state. 

Beds  and  even  accumulations  of  strata  are  sometimes  min- 
gled with  the  common  grauwacke  and  grauwacke  slate,  which 

•  This  cirmimBtance  renders  tie  determination  of  those  limestonM  ol 
Southern  Devonahire  which  are  much  broken  by  faults,  ereatiy  disturbed 
and  contorted,  or  much  concenled  by  gnperincumhent  (nev)  red  Mnditonet, 
exceedingly  difiicult.  The  difficulty  is  particularly  felt  in  the  vicinity  of 
Tor  Quay,  where,  however,  the  limestones  of  the  southern  side  of  Tor  Day 
would  certainly  appear  to  be  included  in  the  gntuwacke  series,  as  ia  ahown 
bj  coast  sections,  and  their  prolongation  to  the  Dut." 
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at  laist  sliow  a  variation  in  llie  mode  of  tlenoUt.  Tlius,  fltntv 
xlatv,  sometimes  associated  in  this  scries  (Ucvondliirc,  &C.),  is 
excvuJiti^^l)-  coin|incl,  and,  as  its  nniTic  iinpttcs  k  |irii>n|)nUy 
coin]iost^l  of  silif.i,  llic  rock  linviiif<  much  the  np|)ciinuicc 
vf  a  ile}>o»it  from  uuter  in  which  silica  was  cheiuicnltj-  di»> 
solved  •. 

Associated  with  the  greuvracke,  more  pnrtitnitailv  in  il.^ 
older  portions,  wc  oHcii  find  bed&  which,  in  niineralD<;^cal 
ci)in|imitioi),  precisely  Tcsemble  cettnin  greenstones,  comenns, 
&e.,  knun-ii  Irom  tUcir  nnnte  of  occiirTcnce  lo  (<u  of  igneotia 
origin.  'i'l)et«  iLstociiiitHi  bt-dt  do  not  cut  ihcotlicr  striitu;  on 
iJie  contrary  (hey  are  cleiirly  inclti<)c()  in  ilieni,  iind  hitve  every 
appearance  of  being  interstralified.  After  a  niiirse  of,  per- 
haps a  ^  miles,  they  are  seen  to  terminate  on  either  side^ 
first  becoming  sinty;  at  lenst  this  frequently  takes  place. 
When  this  ^Iniy  condition  arises,  the  rock  is  then  fref{i)enlly 
undi»tii>^iii«)inble  from  honihlrntle  slates.  Tlie  most  siili'ifiic- 
tory  modu  of  explaining  lliesc  fuels,  «e<ri:s  that  pnipo>ed  by 
Prof.  Sedgwick  for  lite  a>»>dati»n  of  similar  rocks  witJi  the 
slates  of  Cumberland.  He  eonsidcM  tiial  they  were  igneon* 
rocks  ejected  during  the  time  thai  such  slaies  were  depositing- 
This  hypothesis  is  applicable  to  certain  of  tliese  rocks  asso- 
ciated will)  the  grauwncke  of  Southern  Deron.  Btit  care  must 
be  taken  tadislinguivh  them  from  other  greenstones  and  por- 
phyries of  the  same  countrj-,  which  occur  in  dykrs  nnd  nmsse*, 
und  which  hnve  clmrlv  bei^n  ejected  at  a  nnieh  more  rt^ei-iit 
e|)och.  It  is  aImi  very  itece»4uy  to  di^ingtiiih  ihem  from  the 
altered  rockv  of  the  aame  pan  of  England,  as  these  last  ore 
more  particularly  dece|«ive. 

Another  dilliculty,  and  one  bv  no  means  ea^  to  surtnoinil, 
attends  the  examination  ol^siich  included  bcdf,  or  H|tf>ai-enl 
l>e(U,  of  greenstone  and  por]>hyry.  If  a  ninfts  of  schistose  ot 
Htratifted  rock,  »uch  lu  granwnckc,  lie  ex|)o?n:d  to  tJte  action 
of  a  ditruptiTe  turcv,  Mich  nnoii  would  n^iid  in  the  nans  of 
least  resistance.  Now  the  lines  of  stratification  wouhl  m.fes- 
sarily  be  those  of  least  resistanci*,  and  hence  llio  mass  would 
be  most  likely  lo  part  in  tho«c  lines  (K'nnitting  thv  iiijection 
of  igtKvus  rocks  should  these  t-iHleit*oor  lo  v9CJi|ie  through 
lh(!  fixtures  of  the  gtnuwacke.  WV  should  lhn>  liave  labulur 
nume»  of  grccnKUnif,  i>orphyn<?-<,  and  otiver  rockn  ol'  iliat 
charactL-r  presenting  every  appearance  of  included  beds,  In- 
stnictive  exank|des  ofsucli  deceptive  tabular  massea  are  wvll 
seen  in  Fein brokesb ire  anti  Etevonshire,  as  tlwy  can  fre- 
(juently  be  traced  to  larger  masses  of  similar  rocks,  which 

•  'I'he  reaikr  will  rcrcilkf';  llint  under  tLc  head  of  I).-|misiI"  fnim  N^iii)^ 
•ilicvuiH  IkiIs  ucit  i-oiieol  «•  hnviii)'  bvai  prvdiKOit  Uj  ilv|i(i>iu<in  frum 
Ulcnnal  utien  in  Ici'lnud  and  i)ip  Atom*. 
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bare  evidently  been  protruded  throi^  the  gnuiwadce  after 

its  consolidation. 

Towards  the  lower  part  of  the  graowacke  grou;^  its  ftMsili- 
ferous  character  disappears,  and  the  presence  m  dTStalUne 
rocks,  appnrently  of  contemporaneous  orjein,  becomes  more 
common.  This  change  varies  much  in  different  countries,  but 
in  general  the  slaty  rocks  gradually  prevail,  presenting  s  very 
great  thickness  of  argillaceous  schists.  We  neera  to  nave  ar^ 
rived,  in  the  descending  order,  at  a  slate  of  the  world  when 
there  was  a  combination  of  those  causes  which  have  produced 
fossiliferous  and  non-fossiliferous  rocks.  That  there  shoold 
be  a  transition  or  passage,  even  effected  by  the  alternate  op^ 
ration  of  particular  causes,  from  that  condition  of  the  worid's 
surface  when  chemical  action  prevailed  to  that  when  mech»> 
nical  action  became  more  abundant,  is  what  we  should  ex- 
pect, since  it  is  in  accordance  with  our  knowledge  of  rock 
deposits  g^erally;  for  we  observe,  however  sudden  oertwn 
changes  may  have  been  produced  in  particular  situations,  that 
viewed  on  the  large  scale,  a  general  change  of  circumstances 
attending  rock  formations  has  been  more  or  less  gradual. 

Chlorite  slates  are  not  unfrequendy  associated  with  the  low- 
est portions  of  the  grauwacke  series.  I  have  often  observed 
this  to  commence  by  small  altemaUons  of  chloritic  argillaceoas 
■late  with  common  argillaceous  slate,  the  former  gradually 
becoming  more  charg^  with  chlorite.  There  are  oflen  also 
very  ambiguous  rocks,  to  which  it  ie  exceedingly  difficult  to 
assign  names,  as  they  are  constantly  varying  in  their  minera- 
logical  composition.  Their  general  character  is,  however, 
far  more  chemical  than  mechanical. 

The  study  of  this  part  of  our  subject  must  always  be  at- 
tended with  great  difficulty ;  for,  independently  of  the  mixture 
of  chlorite,  talcose,  and  other  slates  with  the  lowest  fossili- 
ferous  deposits,  we  have  to  contend  with  the  presence  of  ig^ 
neous  rocks  injected  among  these  deposits  in  their  line  of  stra- 
titication,  producing,  as  before  observed,  the  most  deceptive 
appearances.  No  small  difficulties  are  also  caused  by  the  al- 
teration of  strata,  arising  from  the  protrusion  of  granite  and 
other  igneous  rocks  among  them,  such  products  oilen  causing, 
when  llie  masses  are  targe,  very  remarkable  changes,  the  va- 
rious grauwacke  beds  assuming  the  appearance  of  a  great  va- 
riety of  older  rocks.  Mica-slates,  gneiss,  and  hornblende 
rocks  are  often  thus  re-produced,  but  the  changes  so  effected 
are  limited  in  extent,  and  by  careful  examination  can  be  easily 
traced.  This  reproduction  of  gneiss,  mica-slate,  and  other 
rocks  of  the  same  kind, — to  account  for  which  nothing  can 
be  more  simple,  as  I  shall  have  occasion  to  show  elsewhere^ — 
bos  given  rise,  I  am  informed,  to  the  hypothesis,  that  all  the 
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ci-ystallinc  and  tton-bssilifeivu^  ntckt  are  but  tu^ilifuroirt 
rucks  out  of  wliidi  tlic  orjruiiiv  remains  liavc  bevn  driv^i)  by 
iienu  Thiif  may  ccrlatnly  be  a  caiivciiicnt  lupotlii-siK  iis  ftir  aa 
ri^ircis  «  parltcuJnr  thcorv,  but  cim  scarcely  be  »<.'noiJsly  cn- 
tKrliiincil  tiy  lh<>«tt  wliu  have  cxii[iuiii.-(l  miy  uf  tlxisc  vast  tracts 
uf  tile  true  iiirvriitr  or  non-runMlifcrous  rock.*,  .■><>  eoniiiKm  in 
vui'iouH  part^  of  tJic  world,  more  e5])eciiilly  will)  reajtect  to  llie 
mode  in  wliicb  the  rnrious  mineral  ninut-H  occur. 

MM.  Brongiiiari and  Omalius  il'llalloy  long  since  pointed 
out  tlic  appuFcnl  iiltvriiatiuii  of  iltv  grunitic  mul  tcliistosc  rocks 
(iflliv  Colaititi  ami  HritUiiiy,  lut  iiUu  ihul  tbt.- (k-pmits  thus 
luinociitlul  with  t)ic  jjruiiilic  coin|i()iiiidit  were  l<M.M[itvrxiii\  *. 
'rh«f{r:uiwacke  ol'tliifse  diiitricts  certuiitly  up|)eiin  un-ociaieil, 
more  particularly  in  its  lower  parts,  witli  rocks,  the  mechanic 
cal  origin  of  which  is  far  from  evident;  but  while  studying 
tfaem  we  mast  be  on  our  giian)  u^iiijsl  graiiilc  veins,  and  other 
intrusions  of  tliv  same  rock,  wliicit  arc  also  observable  in  that 
country.  Iiidtpendi:iitly,  howevvr,  of  dectdvilly  intriidod 
rocks  tliure  are  &-u;odated  crystalline  rocks  which  rentier  it 
exceedingly  hazanlous  to  afTirnt  tiiiere  tlie  series,  in  wliich 
confusedly  crysiaJlinc  coinpoumla  previiit,  may  commence,  or 
where  llie  mecliaiiical  and  fossilifcrous  de])osIts  may  temiiitate:. 
'llic  highly  induriitnl  »iiHUlon«»  also,  wliich  arc  clearly,  like 
those  of  South  Devon,  associated  wtlii  the  lb»ilif4.'rou»  rocks 
tif  Normandy,  so  pn>s  into  ipmrl2  rock,  llml,  as  M.  Uiong- 
ninrt  has  observed,  ibt-y  often  prcnciil  the  .-ippcuraiice  of  ba- 
vine  twni  proilucnl  by  conlused  ery^taltizalion. 

'I'bv  following  is  a  summary  of  tlie  various  orj^nic  remain* 
staled  to  have  been  tictcclcd  in  the  grauwacke  series;  it  is 
necestiarily  one  which  iloes  not  pretend  to  more  llian  an  ap- 
proximation to  ilie  truib,  for  tlic  catalogue  <m  uhicli  it  is 
lounded  will  no  doubt  receive  both  imunrtanl  uddllioiis  uihI 
corrections;  it  may,  however,  be  Ibuiiu  (oeful  as  afibrding  u 
general  view  of  tlie  subject. 

PJanttr. — Fucoides,  i  species.  Calamitea,  2.  Sphenont»< 
rifl,  1.  Cyclopleris,  1.  Pccoptvris,  1.  S^llario*  '2.  Le- 
pidodendron,   I-     .Stigmaria,  1.     Astcropliylliics,  I. 

Xoopkyta. — Manoii,  3.  Scyplitii,  5.  IVago*,  2.  Gargo- 
iiia,  'i.  Stromuldporii,  2.  Matlrepora,  1.  Millepofu'/  I. 
Cellcporu,  2.  Uele]>ora,  S.  Flusira,  1.  Ccriii}>ora,  6. 
Ulauconome,  1.  Agaricia,  I.  LiilnxIcRdron,  %  Caryo- 
phyllia,  I.  Fungites,  2.  AntUuphylluni,  I.  Turbinolia,  3. 
Cyatliuphyllum,  20.  Stroinbudes,  1.  Astrea,  2.  Colum- 
naria,    1.     Sarcinula,   S.     Co3biiiO|)ortt,    I.     (^enijHira,  3r 
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SyriiiKopora,  4.  Cslamopora,  9.  Aulopora,  5.  FavoMte^ 
6.  fidastrema,  1.  Amplexus,  1.  Pleurodyctium,  1.  Cy^ 
clolites,  1. 

Badiaria, — Apiocrinites  ?  S.  Pentremites,  1.  Paitacn> 
nites,  1.  Acdnocrioites,  7.  Cyathocrinites,  4.  Pla^rcri- 
nites,  4.  Rhodocruiites,  5.  Melocrinites,  S.  Cupresaoeri- 
nites,  8.  Eugeniacrinitra,  1.  EucalyptocriDitea,  1.  Spbn- 
ronites,  4. 

Anmdata. — Serpula,  5. 

Conchifera, — Thecidea  ?  I.  Pentameros,  2.  Gypidia, 
( Pen  tamer  us  ?)  3>  Spirifer,  or  Delthyris,  41.  TerebratuU) 
SI.  Strygocepbalus,  S.  Calceola,  1.  Atiypa,  14.  Pro- 
ducta,or  LepUena,  22.  Orbicula,  1.  Crania,  ].  Gryplue«t 
].     Pectei),  5.     Plagiofitoma,  1.     Inoceramus,  1.     Avicula, 

1.  Pterioea,  9.  Posodonia,  1,  Area,  1.  Nucula,  5.  Tri- 
gonia,  2.  Megalodon,  1.  Modiola,  S.  Mydlus,  1.  Cras- 
satello,  1.  Cardium,  9.  Cardita,  4.  Isocardia,  2.  Veae- 
ricardiutn,  1.  Lucina,  S.  Cyprina,  1.  Corbula,  I.'  Cy- 
there,  8.     Sanguinolaria,  8.     Pholadomya,  1. 

MoUmca. — Patella,  5.  Pileopsis,  S.  Melanla,  1.  Na- 
tica,  1.  Nerita,  2.  Delphinula,  5.  Cirrus,  1.  Pleuroto- 
maria,  1.  Euomphalus,  16.  Trochus,  6.   Rotella,  1.   Turbo, 

2.  Turritella,  7.  Pleurotoma,  1.  Murex?  1,  Bucctnunit 
5.  Phasianello,  3.  Bellerophon,  9.  CoDuloria,  S.  Ortho- 
ceratites,  30.  Cyrtoceratites,  6.  Spirula,  7.  Lituites,  2, 
Nautilus,  9.     Ammonites,  Id.     Aptyclius,  2. 

Crustacea. — Calymene,  17.  Asaphus,  21.  Ogy^a,  4. 
Faradoxides,  9.  Nileus,  2.  Illfenus,  3.  Ampyx,  1. 
Agnostus,  1.     [sotelus,  2. 

Pisces. — At  least  1  genus,  and  2  or  S  species. 

Thus  making:  Planta:,  9  genera,  12  species.  Zoophtftaj 
33  genera,  98  species.  Radtaria,  12  genera,  35  species. 
Annidata,  1  genus,  5  species.  Conchifera,  35  genera,  191 
species.  Mollusca,  26  genem,  144  species.  Crustacea,  9 
genera,  60  species.  Pisces,  1  genus,  2  species. — Total,  126 
genera,  547  species. 

From  the  above  it  would  appear  that  the  grauwacke  series 
contains  a  mixture  of  genera  inhabiting  the  seas  and  oceans  of 
the  present  day,  and  of  others  which  are  not  now  known.  It 
may  be  doubtful  how  far  all  the  genera  have  been  correctly 
determined ;  for  possibly  some  of  them  may  have  been  rather 
hastily  referred  to  those  now  existing,  while  others  may  have 
been  considered  extinct  without  sufficient  evidence.  But,  ad- 
mitting these  sources  of  error,  some  genera  are  certainty,  as 
far  as  our  actual  knowledge  extends,  extinct,  while  others  do 
not  difier  from  those  now  existing.  This  catalogue  also  shows 
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that,  Bt  the  earlv  epoch  when  ihe  grauwacke  via»  produced, 
thvrc  WHS  not  iliai  poverty  of  oi^iuiic  MtrucUire  wbich  was 

OIICC  NUppHSCtl. 

From  i\ni  v.iriouj  (orma  of  lite  fosxils  imbedded  in  the  grau- 
wacke,  we  niny  infer  that  tlie  atiiinals,  of  which  they  consti- 
tuted the  BoUd  parti,  occupied  siluatiuns  as  dilTercnt  as  those 
of  the  present  day ;  some  preferring  deep  waters,  while  others 
were  fitted  for  shallow  seas,  antl  not  ii  feir  Bwam  frcelv  in  the 
open  ocean ;  certain  creatures  Ircqueiiting  one  kind  of  hottoin, 
wbih;  olhcm  Mouglit  another  of  a  different  description.  The 
most  ahuiidfliit  slielU  heloiig  to  the  genera  OrtkoceniliteSy 
ProduetOy  Spirifer,  ami  Tertiiralitla.  The  fiirmer  olten  at- 
tain a  large  size,  even  reachiiij;  a  rurd  or  more  in  length ;  so 
tbal  if  they  really  once  consiituteu  a  part  of  swimming  mol- 
luscn,  analogous  to  the  Nautilus  of  the  present  diiy,  some 
of  such  creatures  must  luive  for  exceeded  the  in^  of  the 
animals  of  dint  kind  now  known  to  \n.  'I'lie  three  latter 
mo»t  iibunclnnt  ffencra  con»tiinte  a  natural  gntup,  which  l)iti 
Swedish  naturalists  have  arrsn^^ed  under  die  heads  of  I/cp- 
Uetiti  {I'roducta),  Orlh's,  Ci/rlia,  DcllAyiis  {Spirifir),  Gif- 
pidia,  Airypa,  JlJii/ttc/:oray  and  Terehralula  ;  the  characters 
b«ni^  considered  such  as  to  justify  the  formation  of  ilte  ge- 
Dcrn.  Supposing  ibix  arrangement  to  be  well  founded,  it 
would  appear  from  the  lists  of  those  who  have  projiuscd  it, 
that  Taebralulic  arc  rnre  in  the  older  rucks,  »uch  av  those 
imdcr  considerulioit,  while  thc-y  are  nbunilaiit  Ui  the  newer 
strata. 

Produeltc  ere,  as  Iioti  been  seen,  common  in  this  and  the 
carbon ilerouH  groups,  and  existed  during  the  depu<tit  of  t)ie 
zecbstein.  Spirifcrs,  which  also  ubounded  during  the  depo- 
sit of  the  grauwackc  and  carboniferous  scries,  have  been  ob- 
scrve<l  as  high  up  as  the  lias,  where  thrx-v  species  of  the  genus 
Spirifer  hare  been  ilcteclc<),  one  (Spirj/er  H'aUoiii)  Iwing  n 
very  common  and  chiiriteleriNtic  xhell.  The  TeiX'brattna?, 
which,  even  whuitting  the  Swedish  divisions,  are  Itamd  in 
the  preceding  series,  if  not  in  the  higher  p«rt  of  this,  extend 
upwards  lo  liie  present  day,  many  species  being  now  known, 
laking,  therefore,  this  natural  group  as  it  existed  at  this 
early  period,  in  which  we  shoulif  probably  include  the  cnr- 
bunitcrous  limestone,  ami  trnciug  it  upwards  through  die  va- 
rious nKks,  we  tiud  that  t)ie  Pruducta;  first  <lisap|)t-ared,  and 
then  the  Snirifi-rs,  while  the  Terebraiula.-  have  been  nreservet) 
through  all  the  changes  which  ha^'e  taken  place  on  tne  surfaM 
of  our  planet.  ■   ■" 

The  &mily  of  the  Trilobtlcit  was  one,  t)ie  individnab'^ 
which  must  have  swarmed  in  (Mrticuhir  ptiiccK  during  the 
deposit  of  the  gmuwacke.      Iti  some   [wns  of  Wales  tlic 
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Fig.  109. 


Aiap/im  Jie6ucliiit,¥i}^.  108.)  is  so  abun- 
dant thnt  the  bminv  of  thv  slates  arc 
dinrgrtl  with  ihctti,  «o  that  millions  have 
pnitMibly  lived  niul  died  uot  finr  distnnl 
Iroiii  lh(]>«  placet  where  we  iiow  dihcorrr 
llieir  remains.  Thisii^Micies  has  not  licen 
coa6i)ed  to  Wales,  though  it  is  there  very 
abundant,  but  hiis  ntso  been  diMroveml 
in  Norwuv  iiml  Germany.  'I'hc  Trilo- 
bilc  loiij;  known  in  inuxcuniN  tut  the  Dud- 
ley 'I'rilobite,  liecause  fmnid  so  ooinmoiily 
nl  diat  place,  is  the  Valifmene  Blumen- 
bachii  of  M.  Al.  Brongniart  (Fie.  109.}- 
This  tpecies  existed  over  a  considerable  area,  having  not  only 
been  obcovercd  in  En;;land,  Gcnnniiy,  and  Sweden,  but  also 
iu  North  Atiivricn.  Alihoucli  many  parts 
of  these  crcaltirus  are  I'ound  distributed  in 
Kuch  n  manner  thai  we  may  ooticlude  tltey 
were  senaratecl  by  tIecoro|Kisition  after  (he 
death  ot  ihc  animal,  the  perfect  pre^ervalion 
uf  others,  and  their  frequent  contracted  at- 
titudes, sueli  lis  we  should  expect  creatures 
of  this  structure  to  n»Numc  when  disturbed, 
wouhi  laid  ux  lo  conjecture  that  they  had 
been  often  suddenly  destroycti,  and  as  siid- 
(lenly  enveloped  in  that  matter  which  siihse- 
uuently  became  hard  rock  ;  tbuH  pi-evciiting 
the  se|>arntiiin  of  the  harder  parts  by  deconi-  ""^ 

position.     The  Ibrnis  of  the  Trilobiie  family  vary  more  con- 
siderably than  might  be  supposed  from  the  Asaphus  and  ('attf~ 
meue  reprcacntcd  above,  as  will  be  »iecii  by  tlic  annexed  Hgure 
of  /IgHostus  pitij'wmis,  V'm.  1 1 0.  being  the  natural 
si/e  of  the  animal,  ami  1'  ig.  III.  a  magnified  re- 
presentation of  iL     The  Trilobitc  family  seem 
now  to  have  entirely  di:iapp<:ared   IVoni    among 
existing  animals;  and  we  mav  perhaps  venture  to 
infer,  from  our  present  inromiatlon  respecting  or-     Fig.  1 1 1. 
ganic  remains,  that  it  became  extinct  beibru  the 
rroduetic;  and  we  are  nearly  certain  it  ceawd  to 
exist  long  before  the  8pirifers,  Inr  neither  in  the 
inuichelkalic  nor  in  the  Has  luis  the  Miiallcst  trace 
of  tliem  ever  been  detecteil. 

Unlike  ihe  Trilobiies,  the  Crinoidea  common  in  this  cnrly 
period  arc  continued  up  to  the  present  day,  though  many  f^c- 
ncta ohservcd  in  l!ic};rauwackcscricfiaudiu  thecarbonileruus 
group  seem  to  have  diwppcJirod  previous  to  the  dcpiwit  of  tlie 
uulilic  svricS)  when  oilier  genera  were  aiUcd  into  existence. 


\ 


1 


Fig.  1 10. 
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The  genu«  t'mtacriHilcs  bcin^,  uccorilinn  (o  M.  GnldfusSf 
found  in  ttic  rocks  umlvr  coiHideratioii,  una  l>cti)g  well  known 
in  the  present  seas,  iliis  ^nuti  has  also  survived  ih«  variuus 
dianf^  that  liave  taken  place  on  the  earth's  surface. 

The  discovery  of  the  defensive  fin  bones,  named  Ichdiyo- 
dorulilcs,  in  thcgrauwacke  scrivs  is  worthy  of  nttentiuii,  as  it 
shows  that  ttiit  class  of  animals  to  which  they  Inilon^  was 
anvonc  the  earliest  tnhalHtanlK  cif  tlie  globe,  and  thtit  it  con- 
titiuca  to  exist  over  what  now  constitutes  Europe,  up  to  tl>e 
cretaceous  rocks  inclusive,  though  differing  in  spedes,  ux  far 
at  least  as  we  can  judge  from  llie  various  furms  of  the  hones. 
The  Ichthyodoruhtcs  are  usutiliy  accompnnicd  by  palates; 
the^e  tatter  have  not  yet  been  dc-teclcd  in  the  griiuwacke. 

Among  the  coriiU  will  be  found  .several  ^encrn  now  existing; 
and  it  deserves  notice,  that  througlioul  tiie  series  of  fossllife- 
rous  rocks,  wherever  dicre  is  on  accumulation  of  )>olypifers, 
sncli  us  wouli)  justify  the  suppo.sition  of  coral  luinhs  or  reefs, 
the  genera  Astrea  and  CaryophyUia  are  present, — genera 
wlucli,  according  to  the  more  recent  observations  of  natural- 
isls,  in  addition  to  Mcandrina  and  one  or  two  others,  are  lite 
principal  architects  of  coral  reefs  at  the  present  dnv. 

Our  kitowlc^lgc  of  tlie  kind  of  vcgclattoii  cxistnig  at,  and 
entombed  during  the  ^uch  of  the  grauwacke  group,  is  in- 
siifficient  to  warrant  nnv  geiiernl  conclusions  n-speciing  it, 
fiirtlicr  than  it  was  protuibiy  much  the  same  as  that,  the  re- 
nuuns  of  which  are  abundantly  preserved  hi  tlie  carboniferous 
series.  Anthracite  has  been  long  known  in  tlie  giaiiwacke 
of  North  Devon,  and  may  have  been  derived  from  the  le- 
mains  of  vegetables.  Where  there  arc  vegetables  entombed 
in  rocks  wo  may  expect  to  find  accumidnlions  of  tlien,  and 
there  sociDs  no  good  reason  why  gruuwacke  should  not  nnt- 
tain  its  coaUbcds  as  well  as  other  great  dqHisits.  It  will  have 
been  observed  thai  all  the  fotuiliferouK  groups  of  rocks  have 
dieir  accumulatimiK  of  vegetable  mutter  in  some  part  or  other 
of  the  areas  respectively  uccupietl  by  them.  In  Euro)>e  these 
occnmulaiions  have  been  more  abundant  in  our  carboniferous 
group  than  at  anv  other  time,  more  especially  in  die  mass  of 
sandstones  and  sfiales  thence  named  the  Coal-measures ;  but  it 
by  no  ineau't  follows  thiii  this  should  have  been  the  case  as  re- 
ganU  the  whole  surtiice  of  the  world.  On  tlte  contrary,  all 
analog}-  with  other  rock  deposit.-i  would  lead  us  to  infer  liiat 
the  coal-measures  would  have  their  e()uivalent  marine  depo- 
sits, in  which,  if  terrestrial  plants  occurred  at  a)),  they  would 
be  found  merely  scattered  here  and  there,  as  they  an;  in  other 
rocks  abounding  in  marine  rcaiains,  and  Iwnce  termed  Ma- 
rine deposits. 

M.  EUvdc  Bcaumoal  obKrvo  thai  the  grauwacke  rocks 
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pf  the  Bocage  (CalTados),  and  of  the  soutb-eastem  angle  of 
ibe  Vosges,  contain  vegetable  impressioDS  diflering  but  little 
from  those  discovered  in  the  coal-measures,  as  also  anthracite 
sometimes  worked  for  profitaljle  purposes  *.  Accordii^  to  M. 
Voltz,  certain  anthracitic  rocks  of  Baden  are  of  this  age ;  and 
M.  Virlet  refers  the  coal  of  Sl  Georges  Ch&telaiMui  to  ihe 
grauwacke  series  f.  Mr.  Weaver  considers  that  all  the  eoal 
in  the  province  of  Munster,  excepting  that  in  the  coan^  of 
Clare,  is  of  thb  age.  He  states  that  thin  beds  of  anthraote^ 
inclined  at  various  angles  from  70°  to  verticalitj,  are  indnded 
in  the  grauwacke  at  Knoclcassrtnet,  near  Killara^,  and  on 
the  nortn  of  Tralee.  Mr.  Weaver  farther  remarks  that  this 
old  coal  is  more  developed  in  the  county  of  Cork,  particularly 
at  Kanturk,  and  tiiat  lar^  quantities  of  it  are  annually  raised 
at  Dronagb  collieries.  He  also  enumerates  beds  in  the  county 
of  Limerick,  on  the  left  bank  of  the  Shannon,  north  of  Abbey- 
feale  and  at  LonghilL  The  remains  of  plants,  described  as 
cbieAy  those  of  Equiseta,  und  Calamiles,  with  some  indica- 
tions of  Facoides,  are  stated  to  be  common  X- 

Assuming  the  foregoing  observations  to  be  correct,  we  ob- 
tain evidence  that  the  accumulation  of  vegetables  sufficient  to 
produce  beds  of  anthracitic  coal  commenced  at  the  epoch  of 
the  grauwacke  in  Europe.  Prof.  Eaton  states  that  anthra- 
cite  is  found  in  an  equivalent  deposit  in  America  (Wor- 
cester, and  Newport)  §.  If  the  relative  age  of  these  latter 
rocks  be  also  correctly  determined,  it  proves  the  existence  of 
dry  Und,  at  different  distant  points,  with  vegetation  upon  it, 
contemporaneously,  or  nearly  so,  with  the  first  appearance  of 
animal  life. 

Although  when  we  regard  the  mass  of  the  grauwacke  rocks 
we  are  struck  with  the  minute  proportion  that  organic  remains 
bear  to  the  whole,  we  must  still  perceive  that  the  atmosphere 
was  capable  of  supporting  vegetation,  and  tlie  seas  of  su^ 
taining  zoophytes,  crinoidea,  annulata,  coiicliilera,  mollusca, 
Crustacea,  and  fish.  What  other  creatures  existed  we  arc 
unable,  from  the  absence  of  tlteir  remains,  lo  judge:  it  may 
however  be  by  no  means  unphilosophicul  to  conclude  that  ve- 
getation did  not  exist  alone  on  dry  land,  but  that,  consistently 
with  the  general  harmony  of  nature,  it  afforded  fbo<l  to  ter- 
restrial creatures  suited  to  the  circumstances  under  which  they 
were  placed. 

*  £lie  dc  Bcaumonl,  Researches  on  some  of  (he  Revolutions  u'liicli  have 
takfn  place  un  tike  fiurtUue  uf  tlie  Cilobe;  Phil.  Mag.  iuid  Annals,  vul.  \. 
p.  247. 

f  Bulletin  do  la  Soc.  Geul.  de  France,  t.  iii. 

I  Weaver,  I'roeei'diiiijs  of  tlie  ticiilogical  Sot-ietv,  June  1,   1830. 

i  EsioD,  Aravtican  Jounrnl  of  Science,  vol.  xix. 
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To  descrilie  (lie  (>rccise  limits  of  tlw  loKsiUrorom  (lcpo«il«, 
smJ  dmw  Tinv  linens  of  illxtinciioii  between  llicm  niiil  tlic  noii- 
t(]iK(ilifi,Ti>iiK  rocks  is  obviously  iiii)K>!t:t)bic>  VVt:  ciiti  only  in- 
far  iliui  tlic  reimitiis  ol'  organic  lite  were  generally  enlombeil 
in  depiMU  of  niecbanical  origin,  as  well  nt  this  early  )ierinil 
as  subsetjLient  to  iL  Respectiitg  the  ubiitukncc  and  ditlbrenl 
&tructure!i  of  tlie  animals  Srst  eullcd  into  exigence,  we  shall 
ncTvr  perhaps  buvc  any  definite  ideas;  Tor  the  preservation  of 
uny  portion  of  tlieir  mure  solid  jiiirti  niust  ulwnys  hnve  de- 
peiKletl  (Ml  ■  great  variety  iil' circumi>1iuiceii,  nut  likely  to  have 
t>evn  nio&t  fitvouruhle  during  a  state  of  things,  in  which  a 
change  was  effecleil  from  the  lornjation  of  such  rocks  as  grieisi^ 
mica-slate,  and  others  of  the  same  tlescripiion,  lo  the  deposit 
of  those  evidently  ofmcciianical  origin. 

Whatever  the  kind  of  nnimid  lile  niay  have  been  wliich  first 
appeared  on  tlw  surface  of  our  plaiivtr  we  may  be  oertnin  that 
it  was  consisletit  with  the  wimIo^ii  ati<l  design  uhich  has  always 
prevailed  lliroughout  nature,  uiid  th^t  each  creature  was  ))«• 
culiarly  adiijiled  to  tlial  situaiiou  destined  to  be  uccuptMl  by 
it.  Bearing  ilierefoie  in  mind  this  guicral  odaptatitui  of  ani- 
mals to  the  circumstances  under  which  they  arc  nlaced,  we 
may  be  led  so  far  to  speculate  at  this  early  conditioti  of  life, 
as  lo  inquire,  wlutt  kind  of  creatures,  judging  from  the  gene- 
ral chnructcr  uf  tliose  known  to  lis,  niiglil  floiiHsl)  nt  a  period 
when  there  might  have  been  a  comparative  dillU'ultv  in  pn>- 
curiiig  carlioiiiile  of  lime  fur  their  solid  parts.  It  will  be  oli- 
vioiiN  Uist  tlenhy  anil  gelatinous  creatures,  such  at  Mfiiiisa 
ami  oilier  animals  uf  the  like  kind,  might  have  abounded,  a> 
far  as  regards  a  comparative  scarcity  of  this  substance.  Hence 
it  would  De  possible  to  have  the  sens  swarming  with  these  and 
similar  animals,  while  testaceous  creatures  nitd  odicrs  with 
soli<l  parts  were  mre. 

'I'hese  rcmiirks  an-  merely  intended  to  show,  that  the  scar- 
city of  organic  rcmainN  ol)served  in  the  lowest  part  of  ihe  graii- 
wacke  by  no  means  proves  a  scarcity  of  animal  lile  at  the  same 
period,  tliough  from  it  we  may  inler  that  testaceous  and  other 
animals  with  solid  parts  were  not  abtiodant.  Merc  flesJiy  crea- 
tures may  have  existed  in  myriads  without  n  truce  of  ihem 
having  been  lraii>mtttcd  to  u*.  In  proof  of  this  if  any  were 
re<|ui!iite,  we  may  inouire  what  )Hiitioii  of  those  niyriiids  of 
flesJiy  animals,  whicii  now  swarm  in  some  seas,  ouuld  be 
transmitted,  as  organic  rcmalos,  to  future  ages  *. 

•  Or.  Turnrr  laa  nifr^tMl  to  mr,  tliat  voAn  thit  Mpporition  ti  an 
abunduucv  of  Mrdu^  or  of  annlo^ua  cmiam  aiBang  tbo  mHjt  ialMliil- 
a&Uoruux  glubr,  we  may  [ivrliaii*  •Mwiat  tat  lli«  Ununiaoai  natuienf 
■din*  uf  die  cnrllcr  liiiiralcnv*,  toon  particiiktl^v  of  (he  emfaonibmi*  wrk^ 
in  which  not  a  irnoo  of  totid  iw^uiic  ramninii  mn  be  obwrrrd ;  for  the  d«^ 
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It  may  be  remnrknl,  while  on  this  subject,  that  tbongb  sa 
extensive  distribution  of  cnrbonate  of  lime  is  essential  to  « 
great  variety  of  animals,  it  is  surprising  liow  little  may  supfdy 
the  wants  of  some,  even  those  with  vertebrs,  such  as  sharlci 
and  cartilaginous  fish  generally.  To  consider  that  there  ini^ 
have  been  some  connexion  between  the  animals  with  sotid 
parts  and  a  facility  of  procuring  carbonate  of  lime  oil  the  sor- 
lace  of  the  globe,  appears  perfectly  consistent  with  the  des^n 
manifested  in  the  creadon,  because  it  assumes  such  design  at 
all  periods,  and  constant  harmony  between  the  forms  of  crea- 
tures and  their  mode  of  existence.  If  we  imagine  a  mas*  of 
animals  to  be  suddenly  called  into  life,  each  properly  pro- 
vided with  its  solid  parts,  the  carbonate  of  lime  contfuned  in 
their  bodies  would  no  doubt  be  sufficient  for  a  constant  quan- 
tity of  the  same  animal  life  during  a  succession  of  ages;  for. 
by  devouring  each  other,  this  necessary  substance  woald  be 
transmitted  from  one  creature  to  another.  We  are  however 
certain  that  this  has  not  been  the  case ;  for  the  solid  parts  of 
animals  which  have  been  successively  imbedded  in  various 
rocks,  constitute  a  very  large  proportion  of  certain  of  those 
rocks,  and  if  withdrawn  from  the  fossitiferous  deposits  gene- 
rally,  would  very  considerably  diminish  their  thickness.  Tber^ 
fore  if  the  exuvis  of  animals  had  not  been  entombed,  and  if 
the  supply  of  carbonate  of  lime  bad  not  been  greater  than 
that  which  could  have  been  derived  from  the  mere  destruc- 
ition  of  one  animal  by  another,  for  the  purpose  of  food,  the 
surface  of  our  planet  would  not  have  been  what  it  now  is ;  and 
consequently,  the  fitness  of  things  for  the  end  proposed  being 
constant  in  creation,  the  general  condition  of  animal  and  ve- 
getable life  would  not  have  been  such  as  we  now  find  it. 

From  the  advance  of  Geology,  many  districts  which  were 
formerly  considered  as  composed  of  graitwacke,  are  now  re- 
ferred to  less  ancient  deposits,  and  consequently  the  surface 
occupied  by  grauwacke  is  much  less  extensive  than  was  for- 
merly supposed.  Thus  large  portions  of  the  Alps  and  Italy 
have  been  deprived  of  their  supposed  antiquity,  which  had 
been  founded  on  the  mineralogical  structute  of  the  deposits. 

The  grauwacke  group  occuis  in  Norway,  Sweden,  and 
Russia.  It  forms  a  portion  of  southern  Scotland,  whence  it 
ranges,  with  breaks,  as  far  as  regards  the  surface,  formed  by 
newer  deposits  or  the  sea,  down  western  Eniriand  and  Wales, 
into  Normandy  and  Brittany.  It  appears  abundantly  in  Ire- 
land.   A  large  mass  of  it  is  exposed  in  the  district  constituting 

composition  of  a  masB  uf  such  creatures  would  produce  much  bituminoui 
matter,  which  ma;  have  entered  latgcl;  into  the  compoaition  of  limestooei 
then  forming. 
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the  Anicnncs,  tlia  Eifel,  and  the  T«unus.  Another  man 
furms  a  large  portion  of  tlie  Ilartz  mountaini;,  while  smaller 
patch<.-»  viiKT^c  ill  oiliur  parts  of  Germany,  un  tlic  north  of 
MapIcUiirg,  ami  other  places.  In  nil  tlictv  Kituiitions  there 
Is  uolwittuiandiiig  miiall  varialinns,  u  general  mkI  prcvnilinj; 
mineralogicnl  character,  which  points  to  acomnioii  motlctii' 
Ibmiatiou  over  a  conaiderable  area.  From  all  the  accounts 
which  liacc  been  presented  to  us  by  Dr.  Bigsby  and  the  Ame- 
rican fieologiiits,  we  have  every  reason  to  consider  that  a  de< 
potiit  closely  ngrveing  in  relative  anli<iuity,  und  in  its  general 
iiiiiicndogiciil  Hiul  zoulogiciil  charactens  vxisls  extensively  in 
North  AmiTtcu :  xo  tliiit  there  is  evidence  to  show  that  soiiw 
jjeueral  causes  were  in  ojieriiiioti  duriii};  the  &ame  e[>och  over 
a  targe  portion  of  ilie  northern  lieniispnere,  niid  (hui  the  re- 
sult was  the  production  ofa  thick  and  extensive  dejwvit  enve- 
loping animals  of  similar  organic  structure  over  a  consider^ 
able  surface  '. 

*  It  wui  conndcrpd  iiuIaM  to  preient  a  long  dcljiil  of  dip  cxhcI  arcat  oe- 
nipicil  lij'  Ok-  gniilw»i?li»  roclw,  u  itip  r<*^cr  will  ™iiijirfli.  iiii  iiiutir  liy  n 
■inicli-  ^Un(v  nt  eood  f^i-nlofp'^nl  mn|iiof  niiy  ^v«'ii  ciitintry, -iiicli  nil  (iri'i>ii- 
«vif[h'i  Mtp  of  Ennland,  noffniin'ii  Nonli-wciitprn  (Icrniaiiy,  Orviilinutfii, 
Lu  Kochc.  and  ^'oii  Urchen*i  Coiinlricii  nvor  Ilic  Hliriir,  nn<l  Uc  Bcnii- 
■nonl'i  siiil  Uufr^uoy's  Frxiicp. — lliua  uy  \<fag  aiiil  U-diou«  ilncri|>tiuii9. 


Fig.  112. 
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Section  XI. 

INFERIOR  STEATIFIED  OR  NON-FOSSILIFE- 
ROUS  ROCKS. 

Sth, — CUj  date  {SckuU  Argilleax,  Fr. ;  Phyllade,  DaubuiHon  ;  71ai»- 
teluefer,  Genn.).  Aluminoiu  lUte  {Ampetilt  Alumbitui,  BniDg.  SehkU 
Abutuneux,  Fr.;  Ataaatekiefer,  Geim.).  Whetitone  slaie  {SckuU  e»- 
lietdi,  Brong.;  WelucMefer,  Germ.)-  Flin^  ikte  {Schittt  lilrrrmt^ 
Fr. ;  Jatpe  Sch'atoidt,  Brone. ;  Kieultckieftr,  Germ.}.  Chlorite  ilate 
{Sehuti  Ckloriteitx,  Fr. ;  ChhrUtehiefir,  Gertn.).  Talcose  slate  (SehiHa 
Talqunuc,  Fr. ;  TaUuehi^er,  Germ.).  Steacbist  Hornblende  slate 
(AmpkHolitt  Sehatoide,  Fr. ;  Homliaidiehiefir,  Genn.).  Hornblende 
rock  (Amphibolite,  Daubuisson).  QuarU  rock  (Quartzifr,  Brong. ; 
Quarxfelt,  Germ.).  Serpentine  (Op/iio/i/e,  Brong.;  Serpenliii,  Gena.). 
Diallage  rook  (Eupholide,  Haiiy;  SchiUerfeU,  Germ.).  Whiteatone, 
{Eurile,  Daubuuson ;  IfeuiUin,  Germ.).  Mica  date  {ScAiite  JUicad, 
MicatekuU,  Fr. ;  QUmmenchieftr,  Germ.).  Gneiu  (Gaou,  Pi. ; 
Gnetiu,  Genn.).    Frologine. 

We  have  now  arrived  at  that  early  condition  of  our  plnnet, 
when,  as  far  as  our  knowledge  extends,  neither  animal  nor 
v^etable  life  exiiited  on  its  surface.  The  student,  instead  of 
wandering  in  imagination  amid  forests  and  over  lands  niul 
seas,  surrounded  by  strange  vegetables  and  still  stranger  ani- 
mals, should  now  direct  his  attention  to  those  kws  which  go- 
vern inorganic  matter.  This  may  not  at  first  sight  be  so  at- 
tracdve  as  the  contemplation  of  the  varied  forms  of  organic 
life  and  the  probable  conditions  under  which  it  may  have  ex- 
isted ;  but  it  will  neverdieless  be  found  equally,  il  not  more 
delightful,  as  the  inquirer  obtains  more  certain  results,  from 
the  mvesiigation  being  conducted  through  the  medium  of  the 
exact  sciences. 

It  must,  on  the  outset,  be  confessed  that  little  has  yet  been 
accomplished  respectinj^  the  causes  which  may  have  produced 
gneiss,  mica-slate,  and  other  rocks  of  the  same  character. 
Names  of  the  various  compound  and  confusedly  crystalline 
rocks  we  have  in  abundance,  and  if  the  investigation  required 
no  other  aid  we  might  sit  down  satisfied;  but  unfortunately 
the  abundance  of  these  names  has  confused  the  subject,  and 
the  student  has  more  frequently  contented  himself  wilJi  ar- 
ranging and  disarranging  particular  mineral  compounds  in  a 
cabinet,  than  in  investigating  their  general  relations  to  each 
other,  and  the  occurrence  of  the  whole  in  the  mass. 

It  will  readily  be  ndmitted,  that  the  dil^culty  of  the  sub- 
ject is  very  considerable,  requiring  no  small  insight  into  the 
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exact  sciences;  bat  the  subject  being  tlifficttlt  would  seem  n 
good  reasni)  why  the  more  advanced  cuUivatort  ut  tliose  m;)- 
cnces  should  attack  it,  offering  as  it  does  such  an  ample  fivld 
for  the  exertion  ofllicir  abilities. 

The  inferior  btrntiftcd  rocks  arc  of  various  compositioosr 
Mmctimet  so  pntting  into  eudi  other,  tliut  it  is  nlmost  impos- 
sible to  aiEx  definite  names  to  the  dilTcrcni  mixtures.  Dio 
strata  rarely  present  a  simple  mineral  substance  cunsittuting 
a  large  tract  of  countrj',  without  (he  admixture  of  other  sut>- 
stanccs,  unless  we  consider  clay  sUtc  as  such.  Before  how- 
ever we  proceed  further,  the  student  should  become  actiuainted 
widi  itie  following  rocks,  trhieh  iDore  particularly  appear  to 
d<aierve  disltnguishiiig  luuncs. 

ArgiUaceoKt  or  Clay  Slate. 

Ttii.i  rock,  ail  iu  name  implies,  is  schistose,  and  coDliuns  il 
considerable  portion  of  arsiluiceous  matter.  It  varies  mate* 
rially  as  to  induration,  fissility,  luid  composition;  mid  is  com- 
monly undistinguishabic,  except  in  its  geological  relations,  from 
tbc  argillaceous  slates  of  the  frrauwackc  scries.  Its  origin 
therefore  becomes  very  and)igiiou«,  luiii  iw  not  the  tt--.<*  so  from 
often  containinfr  eiibiciit  and  other  regularly  forme<l  cry>t»ls  of 
iron  pyriicsi  atlbrding  evidence  ttiat  the  rock  wa^  oiicu  in  the 
condition  to  permit  lite  free  arrangement  of  sulphuret  of  inin 
into  crystals,— a  fact  observable  in  tJie  argillaceous  deposiu  of 
all  ages,  some  decidedly  of  mechanical  origin :  therefore  we 
have  no  direct  evidence  to  show  ttutt  the  nrgtllaceous  slates  oT 
this  epoch  may  not  also  Imvc  bc<'ii  mechanically  pro(Iuc<.-(I ;  for 
the  fineness  of  grain  will  by  no  means  assist  us,  the  texture  of 
the  n>o(iiig  xliilci  obiaineil  from  the  grauwacke  series  lieirig 
altogether  as  fnie  us  that  of  tJie  alliaceous  slates  associated 
with  tlie  mica  stale,  or  gneiss.  Like,  also,  tlie  argilloceons 
slates  of  the  same  series,  the  lines  of  cleavage  arc  Jrequcntly 
not  the  same  with  those  which  appear  to  be  lines  of  stratifica- 
tion, but  meet  them  nt  v.irinii«  angles.  Argill.iceous  schist 
juuscs  into  chlorite  >l»tc,  inlcoKe  »lulei  find  other  i-ocks,  by 
gradually  iic<|uiring  [larlicular  minerals,  which  finally  replace 
liw  matter  of  the  argillaceous  slate. 

CMoriU  Slate. 

This  is  by  no  means  an  unfrcqucnl  associate  of  the  preceding^ 
into  which  it  passes  on  Uk  one  linnd,  while  it  grouuities  into 
mica  slate.  &c.  on  the  other.  It  '\*  vi  cotirsc  cucntiidly  com- 
posed of  chk>rile,  which  occurs  alone  or  mixed  wttlt  ()uanz, 
felspar,  hornbhrnde  or  mica,  in  variotts  proportions. 

2f 
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Talcose  Slate. 

This  is  also  a  rock  into  whicii  arf^llaceoos  slate  ttraduafa^ 
at  first  acquiring  a  few  plates  of  talc,  and  afterwards  Dscooing 
replaced  bv  that  mtneral,  generally  associated  with  qnartJ^  or 

J|uan2  and  felmar.    There  is  not  lufreqiiently  a  traositiai 
torn  this  rock  into  mica  slMe- 

tutrix  Rodt. 

Quartz  rock,  as  has  been  observed  by  Dr.  MaccoUocb, 
when  viewed  on  the  large  scale,  so  that  the  grauvacke  series 
be  included,  sometimes  appears  of  chemical,  at  others  of  me- 
chanical origin.  We  should,  however,  carefiilly  separate  t&e 
quartz  rock  which  occurs  in  the  grauwacke  senes,  from  that 
associated  with  the  rocks  under  consideration.  That  it  should 
possess  an  arenaceous  character  in  the  former  case,  would  be 
m  accordance  with  the  structure  of  grauwacke generally,  though 
I  would  be  far  from  stating  that  some  of  the  grauwacke  quarts 
rocks  may  not  have  been  chemically  produced.  The  quartz 
rocks  usually  interstratified  with  gneiss,  mica  slate,  &c  are 
commonly  either  granular,  or  resemble  common  quartz.  As  it 
is  a  subject  of  much  interest  to  determine  if  they  really  present 
marks  of  mechanical  origin  when  associated  with  the  true 
non-fossiliferous  rocks,  and  not  those  which  may  appear  such 
from  alteration,  quartz  rocks  should  be  very  carefully  examined, 
for  there  is  much  reason  to  believe  that  some  of  the  quartz  rocks 
stated  to  occur  among  the  inferior  rocks,  are  really  not  so  as- 
sociated. The  quartz  rocks,  intermingled  with  mica  slate  and 
gneiss,  are  observed  to  pass  into  both  those  rocks,  by  acquiring 
mica  in  the  one  cose  and  mica  and  felspar  in  the  other.  This 
rock  often  occupies  extensive  areas.  It  is  well  known  In  Scot- 
land and  its  isles;  and  according  to  MM.  Humboldt  and 
Eschwege,  it  is  of  an  extent  and  thickness  in  the  Cordilleras 
of  the  Andes  and  in  Brazil,  far  exceeding  what  we  are  ac- 
quainted with  in  Europe.  Some  of  these  Brazilian  rocks  are 
auriferous,  and  M.  Eschwege  attributes  the  auriferous  and 
plaliniferous  deposits  of  that  country  to  their  decomposition  or 
destruction. 

Hornblende  Rock  and  Slate. 

Under  this  head  are  included,  following  the  suggestions  of 
Dr.  Macculloch,  all  those  compounds,  clearly  contempora- 
neous with  the  rocks  among  which  they  occur,  of  which  horn- 
blende constitutes  an  essential  and  prevailing  ingredient.  Much 
of  this  rock  has  been  known  by  the  names  of  primitive  green- 
stone, and  greenstone  slate,  being  composed  of  hornblende 
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uitl  TeUpsr.  Hie  liornbtendc  itametimex  so  predominntcs  aa 
lo  exclude  other  mineraU.  As  iltc  iiiuiK-n  implyi  tliCM:  rocks 
occur  boll)  compact  and  fiuilc;  in  ihe  latter  cuv;  t}i«  TcUpur 
is  fre(|ueiiil_v  green.  Some  cuiions  changes  in  iJie  strtitlurc  of 
continuotis  bcd§  niav  occasionally  be  ob'erved.  I  have  seen 
tliick  beds  of  a  conipoutid  consisting  of  iicai'ly  e^ual  parts  of 
hornblende  »nd  fdspur,  not ditTcrini;  in  Lninvrsiogical  character 
from  tlie  common  unstratilird  grecnslones,  become  gmdually 
schi.ttiMe  by  nctjuiring  miai,  »o  ihm  the  compound  rvscniblos 
certain  vanetieii  of  gtici.t«.  After  a  time  Ui«  hornblende  would 
become  scarce,  and  the  rock  would  bL-eonie  a  mtxiiire  of  mica 
BDd  leJspar,  with  probably  some  qnart)!.  C'haoge:^  of  ihi^i  kind 
are  innumerable,  and  serve  to  disiiuguiih  tlte  hornblende  rocks 
frciDi  the  grocnstones,  with  which,  witlioiit  careful  examination, 
they  may  be  confotmded.  In  tlic  southern  part  of  Devon, 
hornblende  rocks  insensibly  becumc  cxinvcrteil,  in  tlic  line  of 
tlieir  direction,  into  diiorite  slar«.  This  i>  observiible  iii  the  tli- 
reetion  of  the  itritt^i  between  the  piomonlory  niiincd  tliv  Unit 
Tail  anil  ilie  neighbourhood  uf  fialcunibe.  I'Voni  the  iniiir* 
tnation  of  Mr.  Royle,  it  ap|)ears  tliat  large  tracts  of  country 
are  occupied  by  hornblende  sUte  in  India,  particularly  in  ths 
central  range  of  mountains.  It  occurs  also  in  the  llimalnh 
mountains,  a&sociatctl  with  gneiss  and  mica  slntc.  In  both 
situations  it  oAcn  contains  disseminated  grains  of  magnetic  or 
titunifcrous  iron  ore,  which  in  the  central  range  of  niounlHins 
is  found  abundiindy  in  ihe  river  courses,  being  washed  out, 
by  the  rains,  from  the  dccomptKMrd  hornblende  rock.  In  the 
Himalah  mouiitaiii.i  the  natives  ]>ound  up  this  variHy  of  horn- 
blende rock,  and  obtain  the  iron  ore  by  wrasbing*.  Professor 
Seilgwick  informs  me  that  the  meuaccanite  (titauiferous  iron 
ore),  found  abundantly  in  the  bed  of  a  sircam  near  Trcgonwcll 
mill,  Menaccan,  Cornwall,  is<ltrivc<l  from  ihe  (leconi{>osition  of 
a  hornblende  rock,  composed  of  hornblende  and  fcKpitrf.  In 
these  various  cases  the  liianiferous  iron  ore  appears  to  form  n 
consiitdeiit  port  of  the  rock. 

Limeitone. 

This  rock  occurs  variously  a!>M>ctalf^d  among  the  inferior 
stratiRcd  rocks.  The  saccharine  variety  Is  however,  by  no 
means  confined  to  them;  for.  as  has  already  been  noticed,  it 
is  dtHcovcreil  among  llic  foi».*iliferou»  dejKiMt-i,  a*  for  instance, 
amid  the  belcnniitic  rucks  of  ihu  Wetteni  Alps.  The  lime- 
stone t%  uf  various  colours,  but  piincijuilly  while  and  cr^-stal- 
line,  alTording  the  well  known  suituary  marbles  of  Greece  and 
luly.     It  i:i  Mimeliuiei  large-grained,  as>  for  example  that 
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iocluded  in  mica  slate  on  the  lake  of  Como,  which  afforded  the 
mass  of  materials  for  the  construction  of  the  celebrated  Duomo 
at  Milan.  From  a  mixture  of  talc  or  mica,  it  sometimes  be- 
comes schistose.  Some  of  the  crystalline  dolomites  are  asso- 
ciated with  these  marbles  and  otliers  of  the  rocks  under  cmi- 
sideralion.  The  limestones  not  only  vary  in  their  crystalline 
character,  but  pass  into  compact  substances,  and  become  mixed 
with  various  minerals,  such  as  hornblende,  augite,  quartz,  &c. 
A  remarkable  compound,  consisting  of  nearly  compact  lime- 
stone with  small  crystals  of  felspar,  and  thus  iorming  a  kind  of 
porphyry  with  a  calcareous  base,  occurs  at  the  Col  de  Bon- 
homme,  near  Mont  Blanc,  constituting  the  calciphyre  /el^O' 
thique  of  M.  Brongniart. 

Ewite. 

A  rock  principally,  and  in  many  cases  entirely,  composed  of 
the  substance  named  compact  felsiwr.  It  does  not  appear  to 
constitute  any  extensive  tracts  in  nature,  but  to  be  generally 
subordinate  to  gneiss  or  mica  slate. 

Mica  Slate. 

This  rock  is  essentially  composed  of  mica  and  quartz,  and 
forms  extensive  tracts  of  country,  as  well  as  thin  beds  included 
among  other  rocks.  Mica  slate  sometimes  contains  garnets  so 
abundantly,  that  they  may  almost  be  regarded  a  regular  com- 
ponent part  of  the  rock.  It  graduates  on  the  one  hand  into 
gneiss,  and  on  the  other  into  talcose  slate,  chlorite  slate,  and 
other  compounds. 

Gneiss. 

This  rock  is  either  schistose  or  divided  into  beds  which  vary 
in  thickness.  It  is  composed  of  quartz,  felspar,  mica,  and 
liomblende,  with  the  occasional  mixture  of  other  minerals. 
Sometimes  one  of  these  minerals  is  absent,  sometimes  another: 
from  tliis  loss  of  either  the  quartz,  felspar,  mica,  or  hornblende, 
and  from  the  occasional  absence  of  even  two  of  them,  as  well 
as  the  admixture  of  other  substances,  there  results  a  very  va- 
riable genera!  compound.  When  it  occurs  confusedly  crj-stal- 
lized  in  regular  beds,  the  mica  not  being  distributed  in  plates 
parallel  to  the  strata,  as  is  the  case  in  tne  fissile  and  schistose 
gneiss,  it  is  really,  as  far  as  mineralogical  characters  are  con- 
cerned, nothing  but  that  much  disputed  substance,  stratified 
granite.  And  this  is  rendered  even  moie  apparent,  when, 
as  happens  in  the  Alps,  Scotland,  and  other  situations,  large 
crystals  of  felspar  are  disseminated  through  it,  precisely  as  m 
the  granite  of  Dartmoor,  Sec.  When  blocks  have  been  detached 
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Tntm  this  gitci^s,  as  has  ba{>pene<1  n  ilh  many  of  the  erratic 
l)W)c«firihv  Alps,  tbcy  citDtiot  bcdistinguisltcd  from  llioso  of 
tnie  granite.  Clncis^,  with  tts  varimions,  cottsthulcs  rory  consi- 
derable Irncts  of  cotintry. 

Protositif  may  coiiveiiienily  be  armiiged  wilh  gtiiHits,  the 
only  dificrence  between  its  decidedly  stratified  varieties  ni»l 
the  gTici»  being  the  substitution  ol'  talc  and  sUatite  for  the 
mien.  I'rologinc  is  the  well  known  granitic  i-ock  of  Mont 
Klaiir,  which  certainly  hiis  the  Bp|i<.-arnncc  of  (^iidiialing  into 
a  moi-e  ntiuvivc  compound ;  but  in  thi$  it  does  nut  differ  from 
gneisM,  which  ako  seems  to  pau  into  granite  iii  a  limiUu- 
manner. 

Althongh  the  abore  arc  the  most  remarkable  ef  tlw  mferior 
stratified  rocks,  they  arc  fur  from  being  the  whole  of  them. 
The  vnrictir-s  and  triui!iitions  of  «nc  to  lh«  otFivr  appt-ar  end- 
letti,  and,  occurring  in  no  determinate  order,  set  classifications 
utterly  at  defiance.  It  wax  at  one  time  cuu«iidere«i  ihal  gneU« 
was  the  inferior  rode,  and  wits  succeeded  by  mica  itlaie;  but 
this  is  found  to  be  by  no  means  the  case,  the  two  being  inti* 
raatcly  blended  with  each  otlicr  as  well  as  with  other  con)- 
|>o(inds.  1(  must  however  be  confessed  that  the  mass  of  the 
gneiss  frcijncntly  np|)cars  to  occupy  an  inferior  position. 

All  this  apjuirviit  eoiifuston,  and  thiit  piisMige  of  one  rock 
into  anolhvr,  though  it  einhumwWK  nrmiigcmentK,  may  be 
precisely  the  circumsiances  which  may  lean  to  Konie  know- 
ledge of  the  causes  that  have  produced  tlie  luwett  Mrutified 
roclu.  These  irregular  passages,  and  tlie  possibility  of  dih- 
covering  anv  given  rock  at  the  top  as  well  as  at  the  bisttom  of 
the  scries,  sliow  tliat  ibc  caiiiim,  whatever  they  mny  have  been, 
which  iirkIucciI  this  viuicty  in  thu suljstiuiccK,  w«rc  secondary, 
and  that  there  was  soitm;  gciiend  cause  ujwn  whicli  the  Ibrran- 
tioii  of  tlw  whole  dcrpendnL 

Ifwe  also  consider  what  minernis  have  entered  most  largely 
into  the  composition  of  the  whole  mass,  wc  fiml  that  (juartz, 
f<?l»par,  mica,  and  hornblende,  arc  those  with  which  it  moU 
abounds,  and  which  iinpi-esi>  their  characters  u)h>i)  its  various 
|H>rlionN;  chlorite,  talc,  bikI  carlwnaic  of  lime,  un;  certainly 
Diit  wanting;  but  if  wu,  a»  it  were,  withdraw  our%e1vo  from 
the  earth  aixl  look  down  upon  such  parts  of  its  surface  as  arc 
geologically  known,  «-c  find  that  tlicae  bitter  mineral  sub- 
stances constitute  a  very  small  |x>Tlion  of  the  whole.  'Hie 
inferior  stratified  rocks  which  form  tltu  liirgest  [tart  of  ibc  ex- 
posed i-urfac«of  our  planet  are  gnt.'ix%an(1  mica  sjate,  and  when 
viewed  on  the  great  Mule,  iIk  olhvr»  are  more  or  Ic!>s  >ut>or- 
dinate  to  litem. 

Supjtosing  this  view  an  nf^inueimatJan  tA  tin:  truth,  we  ar- 
rive at  another  and  impoilant  conclti^on ;  mmcly,  that  the 
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minerals  whkli  comnose  ih«  maits  of  these  fitrntifi«(l  rocks  jur« 
precisely  those  whicn  conslilute  ihe  mass  of  the  unstrstined 
rocks,  rocks  which,  from  the  phtenomeoa  nltcmling  tlivm,  ar« 
referred  to  an  igneous  origin.   We  may  here  inijuirv  » liitl  *n 
the  circumf Unices  which  linve  determined  the  arrangement  of 
these  iniiKrals  into  Ktntilk-cl  mjusex  in  the  one  imlance,  and 
into  unMrutifietl  nmitwet  in  tlic  otiter.    Hitu  ^ue&tion  is  by  ool 
means  of  easy  solution  in  the  pretont  »ute  of  our  knowledife:  I 
but  while  vie  wait  for  intbrmnlion,  it  may  tte  observed  thst  ibe  J 
condilion.s  under  which  the  two  classes  of  rocks  were  protj 
ditced,  mu«,  to  a  certain  extent,  have  been  very  distinct.  Ye(| 
wc  find,  still  viewing  the  subject  in  the  moss,  tlint  the  ttmoj 
vIcDiciiIary  subsUinccs  have  produced  the  unite  Riin«rals  in 
both,  tile  omIv  difference  Iwtween  tlieni  being  their  j^neral 
diflerenoeuf  arnuigcnienl  relatively  to  each  other,  so  that  tbe^< 
tihould  constitute  a  stratified  compounti  in  tlte  one  case,  and 
not  in  the  other.     Looking  into  the  structure  of  gneiss,  mica 
st«tc,  chlorite  Jatc,  talc  slate,  &c.  we  find,  if  wc  exccjit  tl»e 
thick-bcddcd  gneiss  or  stratified  granite,  thai  it  is  the  iirrangc* 
ntent  of  the  mien,  chlorite,  or  talc  in  certain  getteral  |)laiia 
which  hai  produced  the  fissile  und  scbistoie  structure.    Tlitii, 
however,  has  not  been  the  only  cattfv  «f  »triilificat>on,  (if  it 
may  be  so  termed,  the  line:«  ol  fiiisility  not  being  necessarily 
those  of  utrotificalioiH]  for  we  fiiul,  in  llie  thick- l>edded  gtiei», 
llie  hornblende  rock,  the  quartz  rock,  the  eurite,  and  the  sac> 
cbarine  limestone,  thtU  other  causes  must  hare  produced  thick 
beds  of  confusedly  crvstallized  substances. 

There  is,  nevertheless,  so  much  apparent  mincralogical  re- 
semblance between  these  two  classes  of  rocks,  that  we  can 
scarcely  refrain  from  conjecturing  t)ie  remote  origin  of  the 
one  and  of  the  other  to  be  in  some  manner  cuMuectcd,  modi- 
fying circDmittanccs  having  impressed  certain  character  on 
each.  It  must  be  confessed  this  is  a  mere  hypodieiis,  and  (he 
student  must  be  careful  only  to  consider  it  in  that  light;  but 
it  may  be  asked,  what  csseritial  difference  there  is  oetween 
thick-bedded  gneiss  particularly  that  with  imbedded  crystals 
uf  felspar,  and  granite,  between  some  hurnblendc  rocks  and 
greenstone, — except  that  the  one  occurs  (juietly  ioterMralifkd 
in  beds  while  tlie  other  i«  un^lniilfivd,  even  soiiKtimes  cutting 
tlirottgh  ^.tratified  und  simdiu-com|KKinds?  We  may  here  also 
notice  kerjientine  ajul  diallage  rock,  of  which  there  is  often 
good  evidence  (as  will  be  seen  in  the  next  section)  for  consi- 
dering igneous  and  injected  rocks,  cutting  strau  in  the  mai>- 
licr  of  j-ranite  and  greenstone.  I  have  never  myself  observed 
tlie-*<  rocks  stratified,  but  Dr.  Mncculloch  appears  to  be  cer- 
tiiiii  tlwt  tliey  arc  so  in  the  Scottish  Isles.  A  priori,  wc  should 
imagine  that  there  was  as  much  probnbility  tn  fmding  strati- 


I^fimor  Stratified  Rocks. 


•W 


fiod  rocks,  whose  minenUuf;ical  coniptMttMn  should  render 
them  terpentine,  and  il*  contraon  sssociale  dialln^^o  rock,  ag 
that  wc  should  find  stratified  rocks  niitMralogicullv  thv  same 
wjlh  (frwiitc  und  greenstone :  tlicrvforc  we  should  lie  di^powd 
to  adaiit  ttiem  into  th«  catalogue  of  inferior  etnitilied  rockt, 
£ven  if  we  hud  not  tlie  direct  opinious  of  Dr.  MiiccuUoch 
Mid  some  otlier  geologists  on  the  sul^ject.  A«  the  4]tM:stion  is 
one  of  some  inlereii,  it  tihould  be  ntaied  tliat  the  localities 
whciie  the  strati ficAtion  may  be  ohseivt-d,  and  which  are 
)x>intcdouiby  tliis author,  are; — for  dlallaj^c  rock, L' list, Balta, 
and  fetlnr;  and  for  Mrpeniine,  also  the  Shetland  Islands, 
'llw  KtrntificatioD  is  described  as  oflcD  obscure ;  but  the  dial- 
Inge  rock  U  xtated  to  be  associatGd  with  gneiss,  micsi  ilute, 
diiorile  slate,  and  nrgillaceous  >>I»te,  altcritatiiig  with  tliem; 
and  when  occurring  distinct,  presenting  the  same  dip  and  di- 
rection as  the  neighbouring  rocks.  Accordii^  to  Dr.  Klac- 
culloch,  there  can  ue  no  doubt  that  serpentini?  is  stratilied  in 
L'nst ;  as  ntso  appears  to  be  the  cose  in  Feilar,  though  tlio 
xtrala  arc  not  tltcrc  so  regular, 

l>ct  us  now  cast  a  glance  at  the  substances  which  enter  into 
the  coin|M»ition  of  some  of  the  more  marked  inferior  stratified 
rooks,  and  sec  in  what  respect  xuch  rocks  ilitTer  chefnicalljr 
from  each  other.  I'o  do  tht.i  we  must  seiircli  for  the  best  ex- 
iitting  analyses  of  llioM;  minerals  which  enter  into  (heir  com- 
IMwiiion,  aud  then  calculate  the  relative  pru})ortioii.«  of  the 
constituent  substances  in  one  hundred  partii  of  each  rock. 
These  calculations  will  necessarily  l>e  little  else  than  approxi- 
mations to  ihc  truth,  more  particularly  as  we  shall  take  tlie 
uiciinofsttveml  analyses  of  the  same  mineral,  and  coi)M;((uently 
tlie  mean  of  ilie  1o»«ck  in  cncli  I  moreover  we  shall  Ik:  coiq- 
pelled  to  »upi>osc  definite  compounds  of  those  things  which 
vary  much  in  nature ;  but  it  is  hopeil  that  the  calculations  will 
be  sufBciently  aiccunue  to  amwer  tlw  purpose  for  which  tliey 
are  intended. 

If  wc  assume  that  quartz,  as  it  occurs  in  these  rocks,  is  pure 
silica,  we  shall  commit  no  great  error  as  (w  as  rcgartis  tlie 
present  inijuiry.  With  mien,  however,  we  shaH  have  far  mure 
difEcultv,  inaiinuch  nx  two  tubcbances,  of  mueli  llie  same  ex- 
ternal chai-acters,  pass  by  that  name,  the  one  containing  lithia, 
the  other  fluoric  acid.  How  far  tlie  one  may  extensiTcly  prc- 
*nd  over  the  other  ia  not  well  known,  but  probably  the  fluoric 
acid  mica  is  most  common  in  the  inferior  stmtiiied  rocks.  As- 
suming this  for  the  sake  of  our  in(|uiry,  we  miiy  prncoed. 
'i'he  mean  of  fifteen  analyses  of  mica  from  'rarioiis  piirLs  of  the 
world,  by  Klaproth,  Vauqoclin,  Rose,  and  Ikudaiit,  gives: — 
Silica  46*14,  ulumiiui  2t)'16i  putasb  lO'l'A  nagnesiii  4tW» 


«w 
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iinw  O-aS,  peroxide  of  iron  8-17^  oxide  of  man^itcse  0-61, 
fluoric  ocid  1-09,  nnd  water  S.  ] 

Seven  anslyses  of  felspnr  bj  KlaproUi,  Vauquelin,  Bucholz, 
Rose,  Bcrthier,  and  Beudknt,  give,  i'ar  the  tneon  contpoailioa 
or  thdt  mineral, — Silica  (>4- 04,  aluiiiiim  18*94,  potash  IS'liti*. 
lime  0*76,  mid  oxide  of  iron  O-li. 

A  gncia,  lliercfore,  composed  of  equal  parts  of  quartz,  fcl-  ] 
spar,  uid  mica,  would  contain, 


Slico 70-Ofi 

Aliiminn    13*03 

Msg[iwia  , »     I'CQ 

Lino 0'37 

rbUuh  r-S>3 


OxtdeoriTon S-97 

Oxide  of  iiiAnguiCfc    ...  0-30 

Fluoric  acid fr38 

Water (W6 


We  should  not  forget,  lliat  insteiul  of  common  felspar,  albite 
Bometimes  enters  into  the  composition  of  gneiss,  and  other  of  { 
the  inferior  stratified  rocks-  The  mean  of  four  aualytea 
of  Albite  from  Finland,  Fitnbo,  Arcndal,  and  Chcsteroeld 
(United  Stales),  by  Tcngslrom,  Eggvrtz,  Rose, and  Stromcycr, 
gives  for  the  composition  of  that  mineral, — Silicu  G9'iS,  alu- 
mina 19'+i,  soilu  9-95,  lime  0iJ2,  magnesia  0-13,  «ml  tJic 
oxides  of  iron  and  man^nesc  0'37.  Hcjice  u  gnci&s  com]x>»ed 
of  equal  parts  of  quartz,  alblLe,  and  mica,  would  contain} 


Sillc* 71-80 

AiiimiiiA  iyza 

Pottih  ^ 3-37 

Soda  „ 3-SI 

Magncaa 1-70 


Limp „ 0-35 

Fluoric  acid 0-M 

Oxidm  of  troll  and  muv- 

gmiCK  3-Rl 

Waier 0-33 


The  composition  ofthe  jiiieiss  with  imbedded  crystals  of  fel- 
spar,  by  no  means  an  uncommon  rock,  would  of  course  diOl-r 
from  tlic  varieties  of  gneiss  above  noticed,  in  proportion  to  the 
nbiindancc  of  such  crystjils. 

A  mica  stale,  conifKised  of  equal  parts  of  quorUi  and  mica, 
would  contain. 


Silica r3-07 

Alumina    ..>. »...  13-08 

MagncoB 2'49 

Lime  0-17 

PMaah   6-06 


Oxide  of  iron    ....... 

Oxide  of  manganese 

Fluoric  ncid  

WMft    


I-OS 
0-30 
0-54 
1-00 


A  mica  ^att,  composed  of  equal  parts  of  quartz,  mica,  aod 
garnet,  by  no  means  an  imcommon  mixture,  trotild  contain 
(taking  ilie  mean  of  several  analyses  of  garnet  by  Vauqucliti, 
i-Iisingcr,  and  Wachtmeistcr,  to  be,— Silica  39-69,  idumiiia 
SO-19,  protoxide  of  iron  3599,  protoxide  of  nmngonvse  3*0!^ 
and  lime  1*01), 
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Slliea.- u.H......  9\-9i 

Alumion     ••.. •   li'\j 

FoUih 'i-il 

MagtiviE&  » l'(>'> 

Lime  (H5 


Oxidaorinni    .r,,,.......  1472 

Oiiiir  <il'iiiai>gaii(»«.....       |-£l 

FItu»iv  Mid  ..„u 0'36 

Water    ,....    0-66 


The  chief  dUTerence  ui  this  conipoun<I  from  the  giicitis  first 
noliccJ,  would  couhist  in  a  lcs»  proportion  of  §iUca  (8'12)  odiI 
pota»h  (l'o5)»  and  in  a  larger  proportioa  of  the  oxides  of  iron 
(11'75). 

Hornblende  appears  to  differ  much  in  th«  quantity  of  Jnm 
it  containk.  VVc  ^liall  prohabl)'  cooiniii  no  grv.-ii  urrur  if  «c 
Hike  notiidorif's  aiialj'si^  of  a  hurnbli^iidt:  fmni  I'urgait  nx 
nllurdiiif{  a  fnir  vicwof  the substuima  contained  in  this  mineral, 
more  particularly  as  it  approaches  the  mean  of  several  analy&es 
of  boniblcndc  from  diflvrvut  places.  The  hornblende  in  qiH»- 
uoa  con taiiwd,— silica  45'69,  nlumiiia  12-18,  lime  I3'&3, 
magnesia  18'T!>,  protoxide  of  irou  7'S2,  protoxide  oTmangar 
iK-ae  02%  and  lluoi'ic  uctd  1-50. 

Thai  variety  of  horHbliiide  rock  which  is  nInuMt  entirely 
compuned  of  confused  crystaU  of  trarnbleiide,  will  necessarily 
consist  of  little  cIm:  tliaii  the  constituent  parts  of  the  niiitcraj. 
A  variety  of  hornblende  rock  compoiwd  of  equal  jiarts  of  horn- 
blende and  fclh]iar,  would  contain, 


Silica M-8e 

AiuiiiiiiH    ....- 11-A8 

Limr -^..........     7'^ 

Potoh   6-83 


MapioiA  0-30 

Oxide  of  inni ^'(Kl 

Ouile  of  mausancao    ...  ii-W 

Ftuorii'  acid 0-73 


Tite  mean  of  three  analyses  of  chlorite  by  V'aut|iivlin,  Bbf- 
thier,  and  Gruner,  ^ves  for  the  composition  of  that  mineml, 
— Stiicft  27*43,  alumina  17'dO,  oxide  and  protoxide  of  iroa 
30*63,  magnesia  14*56,  potash  \'^6,  linio  0-50,  and  water 
6-93.  Assuming  this  to  be  a  fair  cslinialc  of  the  subsUnoes 
forming  chlorite,  a  chlorite  slate  composed  of  cfjuat  parts  of 
chlorite  and  quartz  would  contain,  , 


Silka „, 63-71 

Alianina    ,,,„ : H-9i 

Mi^noia T-28 

Potwh    0-76 


Oxideoflroa 1S-3I 

rjin«  OSA 

Water    ^........^     3~10 


A  tideote  stalf,  composed  of  equal  parts  of  nuartz  and  talcy 
would  contain,  assuming  the  mean  of  two  nnalvscs  of  laic  by 
Herthierfrom  St.  Bernard  and  St.  Foix  to  afford  o  fair  estimate 
of  tlie  constituent  parts  of  thi«  mineml  (vii.  ulica  56-U,  alu- 
mina O'S,  lime  4'0,  magnesia  26*4,  protoxide  of  iron  8*1, 
water  S'O), 


Silica 78HS 

Miennia   ..  I3'3«> 

Oaklaoftna.,..;, -1-06 


I  Lime 2-00 

.\UimiBa    .» 0-10 

WiiCT 1-50 
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stant  general  characters,  wbenerer  circumstances  permit  na  to 
observe  them  emerging  from  beneath  the  mass  of  strata  in 
which  organic  remains  are  entombed,  that  general  chemical 
laws  have  been  in  operation  contemporaneously  over  tlie  sui^ 
&ce  of  our  planet,  and  previonsly  to  tbe  existence  of  animal 
and  v^etable  life  upoii  it,  producing  rocks  of  great  coHective 
thickness.  Hence  the  student  may  always  consider,  tha^ 
whatevermay  be  the  nature  of  the  deposits  on  which  be  standi 
such  strata  exist  beneath  them,  onless  in  cases  where  masses 
of  igneous  rocks  have,  by  protrusion,  forced  them  asunder, 
and  left  no  stratified  substances  intermediate  between  the  snr- 
fiice  and  the  interior  of  the  globe. 

It  would  be  tedious  to  enumemte  the  various  ritoittions 
where  these  rocks  may  be  found ;  it  will  suffice  to  state  that 
there  b  scarcely  any  veiy  lai^e  extent  of  country,  where  from 
some  accident  or  other  they  are  not  exposed  m  the  sur&ce. 
They  abound  in  Norway,  Sweden,  and  Northern  Russia;  tfa«F 
are  ctmimon  in  the  North  of  Scotland,  whence  they  stretoi 
over  into  Ireland.  In  the  Alps  and  some  other  mountains 
ibey  occupy  the  central  lines  of  elevation,  as  if  brought  to  light 
hy  the  movements  which  have  thrown  up  the  dilleivnt  chams. 
They  abound  in  the  Brazils,  and  occur  extensively  in  tbe 
United  States.  Our  navigators  have  shown  that  they  are  suf^ 
ficiently  common  in  the  varions  remote  parts  of  North  America 
visited  by  them.  Tfaey  occupy  a  considerable  area  in  central 
India,  and  are  found  extensively  in  the  great  range  of  tbe 
Himalob.  Ceylon  is  in  a  fjreat  measure  composed  of  them ; 
and  they  do  not  appear  to  be  scarce  in  various  other  parts 
of  Asia.  In  Africa  also  we  know  that  they  are  not  wanting 
though  but  so  small  a  part  of  that  continent  has  been  yet  ex- 
plore with  scientific  views. 
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Section  XI. 


UNSTRATIFIED  ROCKS. 


The  rocks  constituting  ttiis  natural  gruiip  are  widely  distri- 
buted over  the  surface  ot*  the  world,  ure  r<niml  mixed  with  iil- 
n]<»t  all  tlie  stratified  rock:t,  and  bear  e^ery  mark  of  Imviug 
beeti  ejected  from  benealli.  'n>ey  commonly  occur  either  a» 
protruded  masses,  as  overlapping  masses,  resulting  Trom  the 
spread  of  matter  after  ejection,  or  as  vciostones  liHing  lissures, 
apparently  consequent  on  some  violence  to  which  the  strata 
harv  been  subjected. 

'I1)c  aspect  of  the  unstrntilied  rocks  is  exceedingly  various 
u  ftr  OS  retpect«  tlieir  texture,  arid  the  absence  or  preience  of 
(be  few  minerals  which  e?kHentiaI)y  aiter  into  their  comiio^itioii. 
These  variations  would  however  in  general  ajijiear  the  result 
of  the  circumstances  lo  which  tht-v  have  been  ex]K>sed :  and  not 
unfrefjuently  the  same  mass,  if  ol  tolerable  extent,  will  present 
a  great  variety  of  compounds,  to  which  separate  names  might 
be  {and  iudecii  have  been)  assigned,  if,  instead  of  directing  at- 
tention lo  the  mass,  the  small  changes  in  mineralogical  struc- 
ture are  alone  observed. 

In  tile  earlier  days  of  geology,  gruntie  was  cofi»idered  the 
fundamental  ruck  on  whicli  nil  others  were  aeruniulatetl ;  but 
this  opiniiui,  like  many  ottier>,  liajt  now  given  way  bdure  facts; 
tor,  as  will  lie  seen  in  the  >e(|uel,  we  have  examples  of  granite 
resting  upon  stratiiied  and  fossil il'erous  rocks  ot  no  very  great 
^OORliKtrative  aniiquiw.  It  must  however  be  confessed,  that 
granite  appears  wmetimes  to  alternate  ui  considerable  thick- 
ness with  the  inferior  sirattfied  rocks,  and  tliat  the  separation 
of  it  from  gneiss,  particularly  thick- bixldvd  gneiss,  is  very  am- 
biguous. Before,  however,  wc  proceed  further  with  the  con- 
sidcraticHi  ot  (he  unMrntified  rocKS  >>  **'>ll  Im  necessary  to  pre- 
uitsv  u  sketch  of  tlieir  nilueralogicid  characters,  omitting  those 
of  the  rocks  usually  termed  volcanic,  which  have  t>een  already 
noticed. 

Granite 

Is  a  coiifnsvdlv  crystalline  compound  of  quartz,  felspar,  niica, 
and  horJibh^tde.  It  is  not  essential  that  all  these  tour  minerals 
sliouIiL  be  present ;  on  the  contrary,  rocks  have  Wen  termed 
granite  when  only  felspar  and  mica,  felspar  and  (juartz.  felspar 
and  liDmbleiHle,  and  quartz  tmd  hornblende,  have  been  llie 
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constituent  minerals.  Such  an  employment  of  the  term  gra- 
nite must  be  used  with  much  caution,  as  for  instance  in  the  casa 
of  the  compound  of  felspar  and  hornblende,  which  in  fact  is 
mineralogical  greenstone,  and  should  not  be  named  granite 
unless  it  constitutes  a  very  subordinate  portion  of  a  mass  to 
which  the  term  may  be  more  properly  applied,  and  results 
from  the  accidental  absence  of  one  or  two  of  the  above-named 
minerals  for  a  limited  space.  The  most  prevalent  compound 
is  one  with  quartz,  felspar,  and  mica;  when  hornblende  re- 
places the  mica,  it  is  sometimes  termed  slenite.  Other  minerals* 
such  as  chlorite,  talc,  steatite,  &c.  are  sometimes  arraiiged  with 
those  alx)ve  enumerated  in  various  ways  and  proportions;  but 
such  compounds  can  only  be  considered  as  accidental  varieties. 
When  the  quartz  and  felspar  occur  alone,  and  the  crystalliza- 
tion is  such  that  the  former  appears  disseminated  in  the  latter, 
it  is  termed  graphic  granite,  from  the  supposed  resemblance  it 
bears  to  antique  characters.  Granite  is  occasionally  porphr- 
ritic,  as  is  the  case  in  Cornwall  and  Devonshire,  large  crystus 
of  felspar  being  disseminated  through  the  mass,  showing  that 
however  confused  the  general  crystallization  may  have  ueen, 
circumstances  were  such  as  to  permit  the  production  of  distinct 
crystals  of  felspar. 

DiaUage  Rock  {Eup/iotide,  Haiiy ;  SchilUr/ds,  Germ.).     &r- 
petttine  {Ophiotitey  Al.  Brong. ;  Serpenlin,  Germ.}. 

These  are  so  intimately  connected,  that  to  separate  them 
seems  impossible,  passing,  as  they  sometimes  do,  in  all  direct 
tions  into  each  other.  Diallage  rock  when  pure  is  composed 
of  diallage  and  felspar.  Serpentine  when  pure  is  generally 
considered  as  a  simple  mineral  substance,  and  forms  large 
masses  in  that  state,  but  seldom  prevails  to  any  extent  without 
acquiring  diallage.  These  rocks  are  sometimes  blended  with 
compounds  of  the  greenstone  class,  and  apparently  pass  so 
insensibly  into  them  that  they  can  only  be  considered  as  parts 
of  a  common  mass,  though  the  serpentine  and  diallage  rock 
generally  prevail  in  such  cases. 

Greenstone  {Grilnstein,  Germ.;  Diabase,  Al.  Brong.],  andtbe 
other  Rocks  tisually  termed  Trappean. 

These  also  so  pass  one  into  the  other,  that  frequently  in  a 
mass  of  inconsiderable  extent  a  great  variety  may  readily  be 
obtained.  They  vary  in  texture  from  an  apparently  simple 
rock  to  a  confusedly  crystalline  compound,  in  which  crystals 
of  felspar  are  disseminated.  It  has  lung  since  been  observed 
by  Dr.  Macculloch  that  "  the  predominant  substance  in  the 
members  of  this  family  is  a  simple  rock,  of  which  indurated 
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clay  or  wack£  niny  be  plact.-t]  ni  nn«  «xtren)e,  niul  «>ni)iact  Ivl- 
spar  at  tli«  ot)ter;  i)ic  iiitcniietliiiU;  mciiit>er  ix^iii^  cluvstoiie 
aotl  clinkMoiie.  In  »onte  ctitei  it  forms  the  whole  nias»;  in 
others  it  is  mixed  with  other  minerals,  in  various  proportions 
and  in  various  manners;  thus  producing  girat  diversities  of 
upect,  without  any  material  VRrtalionit  in  tlie  funilnmcntal 
chnmctcr*."  As  may  be  readily  imagined)  no  exact  definition 
ciui  W  given  of  liiitt  which  it  coiittaiilly  ciian^riiie;  in  nature. 
Clay^lone,  tn  its  nante  iinpliet,  resembles  clay  under  dillerent 
degrees  of  induration;  and  not  unfm^nently,  when  in  nuus, 
acquires  a  columnar  structure.  Clinkstone  appears  an  inter- 
niMiatc  step  to  compact  felspar,  which,  according  to  Dr.  Mao- 
culloch,  contains  both  potash  and  soda,  while  common  fcUpar 
contains  potash  only.  I  liave  elsewhere  t  ajiplied  tlic  lenn 
cornean  to  doignate  some  of  tlie  more  iiim|iiL.- forms  of  that 
kind  of  rock  known  as  himintone,  which  would  iip[ieiir  in  name 
cases  to  be  nothiu)^  elie  than  compact  teU|>ar ;  in  oilwrs  how- 
ever, it  partakes  of  the  characters  of  other  minerals.  Thus, 
in  Pembrokeshire,  where  there  is  a  remarkable  variety  of  trap- 
pean  rocks,  the  comeans  may  be  divided  into  felspathic,  quart- 
use,  mill  horn bitr lid ic,  ns  those  minerals  appear  to  pnn-ail  in 
the  mass;  the  qiiartzooc  variety,  whith  is  the  most  rsrr,  even 
appearinjr  like  some  kindx  of  cjuoru  rock,  witi)  die  cxcqiuon 
that  it  is  u  1 19.  t  rati  tied.  These  nior«  simple  forms  of  tmp-rock 
very  frequently  become  porphvritic  by  the  admixture  ot  eitlier 
quanz  or  felspar  crystals,  and  someiimes  of  botli  in  the  same 
mass,  as  in  the  red  qnarUiferous  porphyries,  rocks  which  not 
unfre()uendy  pass  into  granite.  Porjiliyrics  arc  cc^ierally 
knoirn  by  the  name  of  the  base  or  pit^lc  wliidi  includes  thu 
disseminated  crystals;  thus,  wc  liuve  davstone  porphyry 
{ThonslKin  por{iMi/r,  Germ.;  Argiliopkyrc,  Urongnurt);  liEl- 
spathtc  porphyry  ( 7>w/xM7>Ayry  of  Drongniart;  i^Or;p^re  £u> 
ritioue,  Fr. ;  Hormiein  poi-ph^r,  Fetspatk  porpkyrf  Genn.); 
and  clinkstone  porphyry  {KiingUein  porukifr). 

It  very  frequeoUy  appears  as  if  the  elements  of  qaartz,  feU 
^■r,  and  hornblentie  composed  tlie  mass,  and  various  circum- 
ItBDces  determined  ibcir  union  in  Kucb  a  mnnner  ns  to  pro<luce 
a  Inrge  proportion  of  the  vurwui  ooni[>ounils  known  as  trap- 
rocks,  sotiieiimcs  the  homblefide  beixi);  iu  moss,  at  others  the 
(etspar,  wliilc  Uie  (juaiu  rarely  predominates.  In  other  situ- 
ations cmifuwdly  crvstalline  compounds  have  bocn  the  rostdt; 
quarQ,  felspar,  and  liornblende  united,  form  sicnitc;  orfdspar 
and  hornblende  without  die  quartx,  constitute  greenstone,  'llm 

•  MftccuUocfa,  Gfoloekal  nanifintkni  nfRodf.  1821,  v.  ASO. 

f  Geology  of  Soulhtra  P*MbmkMkir*:  GmI.  Traat.  7n*  Smn*,  voL  U. 
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gintoiuW  structure  or  llitse  («n)prtiii»t«  varies  mnicrittll)-,  and 
finiilly  tieconies  soiuewti^t  imitginiiry;  at  least  lUh  texture  U 
railier  iiireiTod  ihnn  seen.  Tlie  coni}>oun(Is  occa&ionully  con- 
tain di geminated  crystals  of  fcUpar,  and  thus  become  »bac 
sre  commonly  known  as  greenstone  porphyries  {Diabau  par- 
phyroidf,  Fr.;  Grtmiteiii porph^r.  Germ.).  A  fwMe  ofKreen 
lionibleiiile  conicnu  conuiuing  crysUiU  of  Tvltfuir  coni^tutia 
ibe  ophite  of  Uronniiart,  tlic  unli<]ue  green  por|tliyry. 

8ome  of  the  rodis  of  till:*  family  are  not  uufrequently  vesi- 
culfir,  in  the  manner  of  modern  lavaii,  ibe  vesicles  however 
being  penerally  filled  up  by  some  mineral  substances  whidi 
have  RU1CV  been  infillrntcd  into  them.  Such  substances  an 
not  unfrcqncntly  nfftttes,  mil]  tJtosc  cinployvd  in  the  nrta  an 
priiictpidly  [i)u»  derived.  From  these  cavities  being  rrefjuently 
of  an  itlinond  shape,  or  ralliei'  from  the  np(>earanc«  uf  ifaeilt 
solid  eontenU  rt;semUIing  aliuomb  in  form,  tht:  Icnii  Ant^dA^ 
hid  lia»  been  applied  to  rocks  oftliis  class.  It  will  be  readil 
understood  that  the  base  oi-  ^Ktste  of  the  aniygdaloids  is  ni 
constantly  the  siimc,  but  varies  materinlly.  A  trappcan  r 
is  sometimes  bolli  umygdaloidal  and  porpliyritic  nt  the 
time  (Dcvonxhirc,  .Scotland,  &c.).  The  amygdnloidal  cnvitici^ 
alTord  ilie  minentlo^st  n  i^rciit  abundance  ol  siliceous,  cnl 
rcotii,  zeolitic,  and  uUier  miiii;rul'i. 

Other  minerals  liiiui  those  alMive  enumerated  occur  in  the 
trnppeiiii  rocks,  but  cannot  be  eonnideretl  a.t  forming  an  essen- 
tial part  of  them,  with  tbe  excefiUon  of  uugile  and  hyperstbenc, 
which  with  the  mixture  of  either  common,  compact,  or  glassy 
felspar,  constitute  the  augiu  and  h^perslhaie  roi^s  of  I>r.  BJac- 
culloch.  It  would  be  endless  to  attempt  a  notice  of  the  vari 
aspects  under  which  llicse  rucks  present  themselves;  it  slioui 
however  be  remarked  that  the  term  bitsidl  is  applied  U>  su' 
stances  which  are  not  precisely  the  same,  being  sonietiine* 
given  to  a  line  compound  of  augile  and  comgiact  felspar,  at 
others  to  a  minute  mixture  of  hornblende  and  compact  felspar, 
sometimes  to  dork  indurated  claystones,  and  finally  to  n  com- 
pound of  felspar,  augite,  and  litanilerous  iron.  Tlie  last  mix- 
ture seems  that  now  most  commonly  termed  IwMdu 

Let  us  now  consider  how  far  some  of  tile  luoie  marked  oC 
the  unstratilied  rock*  tliBer  chemically  from  each  otlter.  h^ 
groftite  composed  of  ecgual  piirt>i  of  ijuartz,  felspar,  and  niics*.^ 
woidd  contain  precisely  the  siime  Kiibxtaiices,  and  in  the  s«uc 

Eropuition,  as  the  gneiss  previously  noticed  (p.  4^M).).  ftlica, 
owever,  rarely  constitutes  a  third  part  of  a  large  moss  oC 
granite;  it  is  usually  in  smaller  proportions.  A  grmiitv  i'om> 
posed  of  two  fifths  of  ()Uart2,  two  fifths  of  lelsiur,  uiid  one  lilib 
ol'  miuit  would  appear  mucli  more  cotuinoii.    tjucb  h  ruck 
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wonid  coniain  (taking  the  composition  of  feUi>ar  and  mica  to 
be  the  same  as  noticed  under  tite  h«ad  of  ihe  inferior  stratified 
rocks), 


Silica.^ ri»i 

Alumiiw  _ \2-m 

pDtuh  T-4S 

Mi^ctia 0-St!> 


Lima 0-37 

Oxide  of  iron rW 

Oxide  of  minicuicK 0*13 

Fluoric  acid  OH 


M''hen  granite  conuins  disseminated  crystals  of  Telspar, — 
by  no  means  a  rare  circumstance, — felspar  may  be  cotuidered 
a.\  constituting  at  least  one  liair  of  tlic  compound.  Assuming 
that  in  such  a  rock  the  Tdxpar  =  jt,  tiie  ouartx  =  ^,  and  the 
mica  =  \,  tlw  diemical  composition  would  be, 


Silieo T3-0-1 

Alumina  13-8.1 

Potwh  8-fil 

Magnet U-H3 


Lime O'Ai 

Oxide  of  iron I'TS 

Oxid*  nf  mtngMicM 0-10 

Fluoncocid  0-18 


In  this  estimate  of  the  contents  of  such  a  granite,  vc  must 
itot  forget  that  the  disM'minaled  crystals  are  sometimes  those 
ofalbilc:  tf«-e  assume  thut  such  disseminated  crystulsarc  =  \, 
tlie  (junrtz  =  ^,  the  coniimm  r<;l«|)ur  =  j(,  ami  the  itiicji  =  \, 
vm  nhould  have  for  thu  cbemioil  composition  of  »ucli  a  rock 
(takinff  tht:  constituent  parts  of  atbite  to  be  the  same  as  those 
noticed  under  the  head  of  the  inferior  stratified  rocks), 

Silita 73-91 

Aluminii    \Z-92 

PotMh   e-2t 

Soda  l-6<i 

Ma^itaia  - U'i" 

A  granite  composed  of  quartz,  felspar,  and  hornblende,  in 
that  case  usuallv  termed  sienitr,  would  contain  (supposing  the 
minerals  to  be  in  equal  parts,  and  the  chemictd  constituents  of 
hornblende  to  be  as  nolice<l  under  the  head  of  the  inferior 
•tratified  rocks), 


Lim« 0^ 

Oxide  aritcm l-fit 

Uxidfl  ofmuaganne 0*11 

riuuHcadd  0-ltl 


SUicB «K>-9I 

Alununn   10-37 

PMmIi   „ AiU 

Li«« -ISA 


Mucnditt  „.„  It-3fi 

Oiidcuriran M9 

Oxide  of  nwDganeie 0*OT 

Fluoric  acid  ObO 


A  granite  composed  of  quartz,  felspar,  mica,  and  hornblende 
is  by  no  means  a  very  common  variety;  it  docs,  however,  oo 
cmsionally  occur,  even  in  oonsidurable  masDes.  Such  a  rock, 
supposing  the  four  minerals  lo  be  in  equal  parts,  would  cun- 
tain. 


Silica ,...- ss-se 

Ahunbia   » 14-33 

PotHk  i-91 

Lima „ 3-73 


M«fno)U  S-M 

Oxidr  oT  iron 4-0« 

OxUf  ornuDRHMt* tl-31 

Flwiricacid 0-Si 


LiiM „ 3-73    Flwiricacid 0-Si 

A  granite  forraed  of  quartz  and  felspar  in  equal  parts  would 
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afibnl,  upon  analysis,  the  same  result  as  the  substance  noticed 
under  the  head  of  quartz  rock,  and  supposed  to  be  similarij 
composed. 

A  rock,  formed  of  schorl  and  quartz,  and  hence  termed 
schorl  rock,  is  ofien  found  in  (granite  districts ;  and  as  it  some- 
times constitutes  important  masses,  should  be  noticed. 

Schorl  is  now  generally  admitted  to  be  only  one  of  tbe  black 
varieties  of  tourmaline.  These  vary  in  their  constituent  part^ 
but  agree  in  containing  silica  and  alumina  in  larger  propoi^ 
tions  than  any  other  integral  substance,  and  in  the  presence 
of  boracic  acid.  The  mean  of  six  analyses  bv  Gmelin  of  black 
tourmalines  from  Rabenstein,  Saint  Gothard,  Greenland,  fio- 
vey,  Eibenstock,  and  Karingbrika,  gives  as  the  composition  cX 
this  mineral, — Silica  3t>'03,  alumina  35'82,  potash  0-71.  soda 
1-96,  lime  0*28,  magnesia  4***,  oxide  of  iron  13-71,  oxide  of 
manganese  1*62,  and  boracic  acid  3*49. 

The  relative  proportion  of  the  minerals  in  this  rock,  like 
all  those  now  under  consideradon,  varies  materially ;  but  sup- 
posing, fur  the  sake  of  our  inquiry,  that  the  quartz  and  schorl 
occur  in  equal  parts,  the  rock  would  contain, 


Silica 6801 

Alumina    17'91 

PoUth   035 

Soda  0-98 

Lime 014 


Magneeia  2-22 

Oiideof  iron 6-8S 

Oxide  of  mangoaeae 0-81 

Boracic  acid 1'79 


A  greenstone,  composed  of  equal  parts  of  felspar  and  horn- 
blende, would  present  the  same  results  as  the  hornblende 
rock  previously  noticed,  and  similarly  constituted.  For  the 
sake  of  comparison  it  may  be  useful  to  repeat  the  calculation, 
which  is  as  follows: 


Silica S4-86 

Alumina    15-56 

Potash  6'83 

Lime 7-29 


Md^esia  9-39 

Oxide  of  iron 4-03 

Oxide  of  manganese O'll 

Fluoric  aciil  075 


A  porphyritic  greenstone,  assuming  the  disseminated  cry- 
stals of  felspar  to  form  one  third  of  the  mass,  the  confusedly 
crystallized  felspar  one  third,  and  the  hornblende  one  third, 
would  contain, 


Silica 57-92 

Alumina    I6'69 

Potash   9-10 

Lime 5-11 


Magnesia  6-26 

Oxide  of  iron 293 

Oxide  of  manganese 0-07 

Fluoric  acid  050 


The  exact  composition  of  hypersthene  being  little  known, 
that  of  hypersthene  rock,  assuming  any  proportions  of  the  con- 
stituent minerals  which  we  may  consider  a  fair  average  view 
of  its  chemical  contents,  can  necesi<a]'ily  be  but  imperfectly 
calculated.  The  hypersthene  from  Labrador  contains,  accord- 
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ingto  Klaprotli, — Silica  ^4*25,  Diaf;iiesia  lt-00,  oxidv  of  iron 
f4'50,  lime  IJSO,  aluminn  S'2A,  waier  TOO.  If  we  siip]>oM:  the 
rock  to  be  composed  of  equal  parts  of  hypetsthene,  ihiu  con- 
Htttutcd,  and  common  felspar,  u  would  contain, 


P 


Silica 

Alumina 
FtiUih  .. 
Linw ..... 


1-13 


Mnjcnmik  „. 7-OD 

Onidccf  iron 1S'6S 

Wntw    fr.W 


It  we  asiiume  [hat  ilie  »iana  rock  is  composed  of  equ^  parts 
of  hyperstheoe  and  albitc,  it  would  cuntato, 


saiM ct-MA 

Aliwina  \0-ii 

Soda 4-9; 

Lime OW 


Magn««ii>  706 

OxtdBoriroii VlZi 

Oxide  of  nianipuiote U-OG 

Water    O-iO 


When  (jiinrtK  enters  into  tlie  composition  of  liyper»thene 
rock,  the  proportion  of  silica  is  necessarily  increased,  while 
that  of  the  other  conuitiient  substances  is  diminished,  accord- 
ing to  the  relative  amount  of  quartz. 

From  the  wmit  of  good  anslyscs,  it  beconie*  exceedingly 
difficult  to  arrive  at  any  appruxi  motive  estimate  of  the  chemi- 
cal conicntx  oi'u  ;;reflt  variety  of  jKirpliyrics.  In  tlte  first  place, 
the  Iwuo  or  pa.ite  in  which  the  crystals  are  imbedded  variea 
mo^t  materially ;  and  in  the  second,  the  disseminated  cryttali 
are  tho«e  of  difn;rent  mineralu,  thouj^h  they  principally  consist 
of  common  felspar,  albitc,  hornblende^  and  augitc.  Sonw  of 
the  b&ses  of  por^thyries  have  the  character  of  tlint  rock  which 
is  commonly  termed  compact  feUpar;  and  wc  mi^ht  prococd 
to  CKtimnic  ihc  chemical  contenta  of  [lorphyrics  wiili  iliis  bii»c 
if  it  were  clear  ihut  >evernl  snhsiances  differing  from  each 
other  in  coin potli ion,  were  not  known  by  the  name  of  compact 
felspar.  Porphyries,  lor  the  moat  part,  seem  to  consist  prin- 
cipally of  variable  mixtures  of  silica,  alumina,  potash,  soda, 
lime,  iron,  and  mnnganese.  The  imbedded  crystals  are  most 
frequently  those  of  either  common  felspar  or  nlbitc:  and,  ac- 
cordingly, as  the  one  or  the  other  prevails  in  ihc  mass,  should 
we  expect  to  find  potasli  or  »odii  most  common. 

In  like  manner  ilic  chemical  contents  of  tho*e  various  Imp- 
pean  compounds,  which  I  have  elsewhere  termed  Dornean% 
are  exceedingly  difficult  to  estimate.  Silica  certainly  some- 
times prevails  in  tliem  to  a  great  extent;  so  tltat,  probably,  if 
the  circumstances  under  which  they  have  been  produced  had 
been  such  ns  to  allow  of  confused  cTy*tHlliaition,  the  rock 
would  be  one  in  which  iiuariz  would  form  n  principal  consti- 
tuent mineral.  That  tiiey  are  (iiicaies  of  various  substances 
of  the  same  kind  a*  iliose  contained  in  granites,  greenstones, 
and  the  like,  can  be  tcaroely  doubted.     Very  frequently  we 
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find  circumstances  have  been  such,  in  various  parts  of  their 
mass,  that  crystallization  bas  taken  place  to  a  graater  or  leas 
extent;  the  products  beiug  porphyries  of  different  kinds,  green- 
stones, or  sienites. 

Vanous  dark  coloured  rocks  of  a  close  fine-gruoed  texture 
having  been  termed  basalts,  there  is  agun  diflScul^  tinder  this 
head.  Certain  of  these  basalts  are  but  exceedingly  nne-graioed 
greenstones,  and  would  therefore  have  the  same  uiemical  com- 
position. If,  as  it  is  supposed  by  some,  true  basalt  is  a  com- 
pound of  augite,  felspar,  and  titaniferous  iron,  we  can  scarcdr 
attempt  a  calculation,  inasmuch  as  the  analyses  of  minerals 
which  have  been  termed  augite  differ  much  trom  each  other; 
and  we  scarcely  know  what  proportions  to  assume  ns  a  lair 
estimate  of  the  contained  minerals.  According  to  Phillips,  a 
basalt  from  Saxony  was  composed  of 


Silica 44-50 

Alumina    16-7^ 

Lime 9-50 

Magneaia  2-25 


Soda  2'RO 

Uxidenf  iron 20-00 

Oxide  of  niangiuiese 0-12 

Water    2-00 


A  basalt  from  Baulieu  afforded,  on  analysis,  to  M.  Beudant, 


Silica 69-5 

Alumina    11-5 

Peroxide  of  iron   0-5 

Protoxide  of  iron 19-7 


Lime  .. 
Soda  .. 

Fotaih 


1-3 
5-9 

1-6 


Trachifte  is  again  another  igneous  rock,  the  chemical  com- 
position of  which  is  most  difficult  to  esdmate.  Silica  certainly 
sometimes  prevails  more  than  at  others.  Both  the  potash  and 
soda  felspars  apparently  enter  largely  into  it. 

Our  difficulties  are  by  no  means  diminished  when  we  arrive 
at  the  lavas.  They  appear  of  a  very  variable  composition. 
Still,  however,  the  mass  of  the  substances  of  which  they  ore 
formed  consists  chiefly  of  silicates.  Potash  or  soda  commtmly 
constitutes  a  portion  of  their  eeneral  composition. 

The  analyses  of  pilchstone  from  Newry,  by  Knox,  and  of  the 
same  rock  of  Meissen,  by  Dumenil,  do  not,  as  will  be  seen  be> 
neatb,  differ  very  materially  from  each  other ;  and  are  remark- 
able not  only  for  exhibiting  this  general  similarity  in  their 
chemical  contents,  but  also  for  showing  that  bitumen  may 
enter  somewhat  largely  into  the  composition  of  an  igneous  rock. 


Neicri) 

Meitien 

Pitektlone. 

Pitektlone. 

Silica 

72-80 

7300 

Alitmina   .... 

10-81 

Soda  

2-8C 

1-48 

1-12 

1-M 

Oxide  of  iron 

1-90 

Binuntnoua  matter  .  8-30 

9-40^ 

VHilratifitd  Itocis. 


4J3 


i 


t. 

«. 

n-Qi 

42-50 

40-37 

38-63 

0-25 

I  00 

OfiO 

0-SA 

117 

l-iO 

0-00 

1-62 

0-00 

1-M 

12« 

J5-20 

~  It  wnuld  be  ii>c)ess  Ki  <«(irnnte  the  votitenis  of  o/aidian.  It 
apfiearii  little  else  tJiAD  the  vitreoutt  condition  nf  varimiK  melted 
rocks,  as  is  indeed  »hown  by  the  enalyus  which  hitvc  been 
made  of  it ;  for  these  diiTor  very  considerably. 

The  nnatyses  of  scrprnlhie,  though  they  vnry  as  to  the  num- 
bers und  proportions  of  the  j^tibtttiinci.-^  which  enter  into  the 
eompu«ilion  of  ihi'i  rock,  nlwnys  iifford  xilica,  miignesta,  and 
water  a.t  the  girincijiol  comiituenl-s  «*  vrill  readilT  be  sem 
beneath  (a.  terpentine  from  C'emiantown,  by  Nutall ;  A.  from 
Skyttgrufa,  bylii&inger;  c.  by  John*,  froin  a  place  not  inett- 
tioned) : 

a. 

Silica 4200 

Magnoia 3300 

AliiminB    0-00 

Miii«. .1-.MI 

Oxnlc  o(  iran 7-O0 

Uxiilc  ormnnxoiiMc...     0-00 

Uxid«  of  chrome  ......    OOO 

WMtr   13-00 

We  may  here  reninrk,  that,  though  chrome  docs  not  always 
constitutcoiicoftticinRTcdiontsof  serpentine,  chromdtc  of  iron 
i»  exceedingly  coninioii  in  it  ami  xutnc  dinlUge  rockn.  The 
chrome  of  coinnterce.  K>  extenairely  uied  in  the  preparation 
of  ccriaiii  pnints,  »eems  almost  entirely  In  he  tliiis  derived. 

It  i*  by  no  nieiins  eawy  to  calciilnte  die  approximative  com- 
position of  dial/age  rock,  from  the  vnrtahte  nature  both  of  the 
diallaffe  and  felspar  of  which  it  is  compoM^d.  Mincr«l>>  much 
resemnling  each  other  in  appearance,  hut  differing  in  the  re- 
latiTc  proportions  of  their  constituent  substances,  have  been 
named  diallage.  The  felxpiir  is  sometimes  compact,  at  others 
common,  and  h  not  unfretiiiently  an  albite.  According  to 
Bctthicr,  tlie  dialhige  from  1^  Snezia  con liiins,— Silica  i7'?t 
masnesia  H'*,  lime  13*1,  protoxide  of  iron  7*4,  alumina  S*7* 
and  water  3'^  Albite  h  frecjuently  mixed  with  the  diaDaj^a 
in  the  same  country,  farming  diallaae  rock.  Assuming  that 
the  rock  is  composed  of  two  (iftba  or  diBllagc  and  three  fifths 
of  Albite,  which  is  not  an  nncommoii  proportiofi  in  the  diallage 
rock  of  I^  Spczia,  we  nhould  hnvc  lor  the  chcmicw)  content* 
oJ'lhis  rock, 

Silm «0-M    Llni« 5-37 

IAlmaiaa   13-14 
Soda 3-97 
Magn*«ia ff-83 
If,  instead  of  albite,  we  take  commoa  felspar  as  mixed 
ith  dialing   in   diallage   rock,   in   the  proporliop   of  two 


OxidM  <if  Imo 3-03 

Oxido  of  mun^aiMa*'   ...     (1-07 
Watct    1-28 


Mohi's  MiAoisl«gy,  bj'  HnHngn. 
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Mvoena 8*13 

Oxide  of  iron S-Sfi 

W«ter    1-06 


thirds  of  the  former  mineral  to  one  third  of  the  latter* 
obtain. 

Silica 68-« 

Alumina    13-86 

Potaih   9-10 

Lime 4-87 

Though  the  rnregoing  calculations  are  merely  approziiiw- 
tive  and  incomplete,  they  nevertheless  afford  data  for  many 
important  inferences.  To  enter  at  length  into  this  sut^ect 
would  not  accord  with  the  plan  of  the  present  work.  It  may 
however  be  remarked,  that,  like  the  inferior  stratified  rock% 
the  unstmtified  rocks  are  composed  of  a  few  simple  substance^ 
variously  combined.  The  silicates  of  alumina,  potash,  soda, 
lime,  and  magnesia,  with  the  oxides  of  iron  ana  manganese, 
constitute  the  chief  ingredients  of  the  rocks  under  considera- 
tion. In  the  granites  without  hornblende  the  silicates  of  alu- 
mina, potash,  and  soda  prevail,  but  principally  the  two  former. 
When  hornblende  enters  into  the  composition  of  granite,  the 
silicates  oflime  and  mRgnesia  are  not  without  their  importance, 
particularly  when  hornblende  constitutes  at  least  one  third  <rf 
the  mass.  The  importance  of  the  silicates  of  lime  and  mag- 
nesia is  increased  in  the  greenstones,  and  in  a  large  portioo 
of  the  basalts.  The  silicate  oi  magnesia  is  in  excess  in  the 
serpentines. 

The  reladve  fusibility  of  the  rock  is  necessarily  determined 
by  the  relative  proportions  of  the  above  noticed  ingredients 
contained  in  it.  Thus,  when  silica  greatly  prevails,  it  is  re- 
fractory ;  and  the  like  seems  to  occur  when  silicate  of  mag- 
nesia is  in  excess  (as  takes  place  in  the  serpentines)  without 
the  presence  of  a  sufficient  quantity  of  any  substance,  such  as 
silicate  of  lime,  which  may  act  as  a  flux.  When  silicate  of 
lime  is  in  tolerable  (juantity,  the  rock  is  then  readily  fusible. 
This  takes  place  when  either  hornblende  or  augite  are  suffi- 
ciently abundant;  indeed  the  augitic  rocks,  which  contain  a 
large  amount  of  silicate  of  lime*,  may  be  considered  as  the 
most  fusible. 

Although  a  large  proportion  of  the  unstratified  rocks  may 
be  considered  as  naving  been  ejected  directly  from  beneatn 
all  stratified  rocks,  it  by  no  means  follows  that  some  of  them 
do  not  consist  of  the  stratified  rocks  fused  and  thrown  up. 
In  fact,  the  composition  of  some  lavas  would  not  be  opposed 
to  this  inference.  That  the  inferior  stratified  rocks  could 
readily  be  converted,  by  fusion,  into  many  of  the  unstratified 
rocks,  is  sufinciently  apparent,  their  general  composition  being 
the  same.     The  conversion  of  some  of  the  fossiiiferoos  rocks 

■  The  propoHion  of  lime  in  the  minerals  known  under  the  commoa  aame 
of  augite,  varies  in  the  dJBerent  analytes  from  13  to  24  per  cent. 
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into  liiTiu  aad  ^ulmnnccs  of  that  cliarsctcr  is  not  less  simple. 
Ifwc  Hbslitict  n  \aTge  |iroponion  of  carbon  and  Unw,  tliB  tb»- 
MlilvrouK  rocks  appi-nr,  iri  a  grmt  mvasurv,  derived  from  the 
dc^radntion  or  chemicnl  dcKlmction  <>f  the  interior  strnliRcd 
or  un^triiiififd  rockt,  Tlw  tiiirtgiifi!  ilisftersioti  «f  Uic  niaiciiais 
so  derivcti  nil]  of  cttui-M:  pio«iuce  urtequal  eccumul>tioiu  of 
them :  so  ilmt  a  coilt^tion  of  greins  of  qiinrU,  fotming  a  sili> 
ceous  sandsioiie,  would  be  hi^hlv  refniciory.  But  suppose,  M 
verjroftini  happcas  thnt  ihc  gmins  of  qumrtz  arc  cemented  by 
calmrcoiis  mntler  (no  conseqiitiiicc  wheiin;  derived),  the  com- 
pounil  would  be  excedlin^ty  fir»iblc.  Pumice  i>  clearly  often 
noihtiif;  else  ilinii  »  Kcliiittote  rock  xuflicicntly  hc^ntcd  to  pro- 
iluce  Ihc  iieccwuiry  veHiclllIl^  character,  tlie  heat  not  beirifi  in< 
tense  eiiout;))  to  cuuse  ^u^ion.  The  pumice  of  the  volcanic 
district  of  the  Rhino  'n  probably  the  ft^'auwacke  schists  of  that 
country  which  have  been  thus  circumstnnced. 

Sucn  are  the  rocks  commonly  considered  unitmtified.  It 
will  have  been  sc«n  tlint  tbcy  »o  pass  into  one  aiwthcr  that 
diitinciionx  iire  not  cii>ily  i^<.ijibU»liod  between  tliem.  A  com- 
mon pauui^e  of  di^illii^i-  ruck  iiiio  ^reenstooe,  the  rciiton  tor 
which  does  not  at  first  si^ht  ^eem  apparent,  will  be  seen, 
by  compariii);  the  fore-^iiij,'  calculations  respoctint;  tliese  two 
rocks,  to  be  produced  byn  very  small  diflt-Tence  in  the  propor- 
tions of  the  substances  composing  tla-m.  Mincralogical  granite 
passes  througli  various  stages,  cind  graduates  into  the  com- 
pounds named  greenstone,  and  others  of  the  trappcan  class*. 

■  Ur.  Uibbcrt  nolicci  the  fauage  ofrrwute  into  oo«  of  iIium'  (.'oinpaund) 
nsnwd  bottlt,  (in  [hit  cue  foniinl  of  u  ultimate  mixlur*  of  horithli'iiijr  with 
a  TOitUl  proportion  uf  fciiuT,)  as  uklng  plue  in  thn  ShrtTnnd  tiUiidi.  At 
tbi(  Mithor'i  account  1*  lUtiHrttiTfi  af  anch  ehatifce*  in  nnariil,  it  maf  ad- 
vantUBoiuly  find  a  plac*  hera.  Tha  baaalt  extendi  from  tke  IiUud  at 
Hiokw  Voc  DoiihtTardi  M  Roeom  Van,  a  ditUnce  of  iwrtvv  milri.  On 
th*  wait  of  llii>  is  a  coinidetablc  iniui  uf  grsnilr.  Tlip  trsimltiiin  [«  thiu 
de»crib«d :  "  Not  liir  from  Hm  juucliou  «#  m»y  find,  diaprrard  tlimii^h  ike 
bocalt,  very  ininii'u  pariioln  sa  ({tiatU.  Thia  ia  the  lintt  indicatiaa  «f  an 
■pproachi^c  chaiigtc  in  the  noimo  of  the  rMk.  In  aj^aia  tracing  U  atill 
DMm  iba  Bianitu,  wc  find  the  partielea  of  quarts  din>cn«d  itiroiisli  the  ba- 
■all  brcoming  (till  mure  diitincl.  more  nuinerviUi  uid  lurgtr,  aa  IncrMM  <f 
I  ia^;niiuilv  «Tan  riinidiu);  to  eipTyudicriiT*.-prp(i»B  of  pallidal.  'Hefoek 
'  1n^  now  be  obaarrt^  to  coRfimt  of  aapantr  ia|[rtd)enii  of  qoarti,  bomblmde, 
fo^wr.  Bad  KToenrtona:  the  1iitl«v  Mbataaoc  (grernatose)  being  •  faonwgo- 
acou*  eonuaixlurc  of  Wnblendv  aad  feltpat.  Apiin,  at  »<■  aiijiroitch  ttjQ 
nuarer  tlie  gnuiil*^  (ht  dintoiioatrd  uurlU-Tiii  of  };rf*a>tr:>iic  dianjipcic,  thnr 
place  bfing  nnuplird  bv  an  ailditinna]  nunnlitr  of  frlipar  oiid  quarli.  The 
rock  now  mnittti  of  ihrr«  intcrrdivni).  fciipu.  quartx.  imd  faonibUnd*.  Hie 
lart  change  which  ake*  plim  rvuilti  from  Ihu  ilill  iiienraslng  nrcuonalaiion 
of  ^pMrtS  Md  fi  lipai.  ina  Amn  tli*  pr«parikiiiaIo  diniinutinn  of  lurablendr. 
Tha  WnUonde  erentualljr  diupni-urt,  and  «e  have  a  wtll  charDclcriM^ 
ItMiiiir.  coowmin^  et  two  inj[rcdirnU  of  felipar  and  quarti."  Hihbrrt, 
Brmlcv'i  Edin.  JomniBlofSficiicc.  vol.  i.  p.  107.  Tht  Maio  aulhor  alN 
aotioei  a  pMMge  of  fcl3|iar  porphyry  into  gnailB  nasr  Uilbwick  Xcaa. 
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Jnstead  also  of  being  solely  mixed  with  rocks  of  the  oldMt  dale^ 
it  is  foand,  among  the  Montagues  de  I'Oisans  (Western  Alps^ 
cutting  through  and  superincmnbent  upon  depOMts,  relerriue^ 
according  to  M.  Elie  de  Beaumont,  to  the  oolitic  series*. 

Observations  of  the  same  kind  have  been  made  by  M&L 
Hugi  and  Studer  on  part  of  the  Swiss  Alps.  The  «"fr^ 
figure  is  a  section,  by  M.  Hugt,  of  the  Botzberg. 


Fig.  119. 


a,  limestones  and  slates,  referred 
to  the  lias ;  b,  mica  slate ;  c,  gneiss ; 
d,  granitic  rock.  Assuming  the 
section  to  be  correct,  the  super- 
position of  the  crystalline  rocks,  in 
this  case,  is  evident.  But  it  may 
have  been  produced  in  two  ways : 
the  rock  (a)  considered  as  lias* 
may  have  been  quietly  deposited  upon  the  mica-slate  (b),  which 
in  Its  turn  reposed  on  the  gneiss  (c),  also  resting  on  the  granitic 
rock  {f2],Bnd  thewhole  may  have  been  thrown  over, — a  circum- 
stance not  so  rare  as  may  be  supposed  in  great  mountain  chains; 
or  the  granitic  rock,  supposing  it  to  belong  to  the  class  now 
under  consideration,  may  have  been  Reeled  from  beneath,  thus 
overflowing  the  fosstliferous  beds,  and  altering  those  nearest 
to  it. 

If  we  have  recourse  to  the  observations  of  M.  ^nder  on  tins 
part  of  the  Alps,  we  shall  find  that  the  former  opini<m  is  most 
probably  the  true  one,  at  least  in  the  greater  number  <^  cases. 
The  annexed  figure  represents  his  section  of  the  Jungirau. 

a,  limestones  and  slates,  „ 

Fig.  114. 


Jungifhiu. 


tUtliihai. 


referred  to  rocks  of  the  oo- 
liticgroup;&&,cneiss.  This 
gneiss  is  described  as  com- 
posed of  talcose  mica,  white 
or  brown  felspar,  with  little 
quartz ;  and  is  stated  to  os- 
cillate between  gneiss  and 
granite,  appearing  on  the 
brge  scale  to  belung  rather 
to  the  former  than  the  latter. 
In  fact  it  seems  to  belong 
to  thatgreat  system  of  gneiss 
with  steatite,  talc,  or  talcose  mica,  constituting  a  large  por- 
tion of  the  central  range  of  the  Alps,  and  not  unfrequently 
known  as  Prot<^ine.  As  a  mass,  the  rocks  equivalent  to  those 
of  the  oolitic  group,  rest  unconformably  on  the  mica  slate  and 

*  Elie  de  Beaumoiit,  sur  les  Montagnes  de  I'Otsans;  M6qi.  de  la  Soc 
d'Hitt.  Nat.  de  PariB,  torn.  v. ;  as  alio  SecCims  and  Vicwi  illmCra(iv«  of  Geo- 
li^ical  Pbtcnoinena,  pi.  15. 
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gncBS  of  the  Alps  Uiuugh  of  course  ili«i«  must  Im  numerous 
Mctinn^  where  the  plnneK  aX  (be  beds  of  the  two  rocki  are  pa- 
rallel to  each  odier.  Such  beinj;  the  case,  a  deposit  of  Irine- 
clones  and  slates  on  an  une<]ual  surface  of  cnciis  would  ncccs- 
Miril}'  mould  itself  on  (he  laKer,  filling  up  (lie  covine^,  as  of'(en 
happens  with  other  rocks  siniilnrlv  circnitiotaiiccd.  ]t  hence 
follows  (hot  if  tliR  giiciw  be  upraised  by  n  force  acting  alone 
the  central  range  of  the  A\\v*,  the  limesitODei  and  xlates  woula 
be  tilled  up  at  the  same  time,  so  thai  the  whole,  when  viewed 
ns  it  now  appear^  would  have  the  aspect  of  giiciss  ajid  fmsili- 
lerous  limestones  reciprocally  protruded  into  each  other.  If 
(he  reader  will  pincc  tnc  secnon  of  the  Jungfrau  before  him, 
in  such  n  muniicr  that  the  limestone  and  slates  become  hori- 
^tfll(al,  lie  will  perceive  how  eaxily  they  may  have  bccit  moulded 
<>ii  the  gneiui.  If  another  very  interesting  Mction  by  M.  Slu- 
der,  representing  Rve  horizontal  and  reciprocal  prutruitioiis  of 
gneiss  and  limestones  into  each  other  at  tile  Gsielliliorn,  iMalso 
so  turned  that  the  gneiss  is  beneath  and  the  limestone  above, 
(he  former  rise  in  peaks  into  the  laltcr.  Wc  must  here  rc- 
mnrk  the  unccrtninly  of  mnny  scclionK  of  (hts  kind,  however 
clearly  the  lines  of  sepiiraUon  mny  lie  exhilMU-d  on  th«  face  of 
a  huge  precipice,  as  thi&  U;  for  it  I*  nell  known  to  all  Hca»- 
tomed  to  examine  disturbed  districts,  where  unconformable 
rocks  have  been  tilted  up  (mother,  tliat  natural  lines  of  section 
often  cause  a  large  mass  of  inferior  rock  to  appe.ir  included 
in  the  superior  beds,  when  in  fact  such  ap|xrarance  is  entirety 
deceptive.  This  arises  from  a  portion  of  ihc  older  rock  pry>> 
Reeling  into  ihc  newer  rock,  Imving  been  accidentally  cut 
through  in  lh«  line  of  section.  If  foriunalc  sections  were  made 
ihrnugh  tlie  up|)er  uneven  surface  of  the  chalk  in  many  parts 
of  Kngland  anci  France,  where  this  rock  prmects  in  pinnacles 
and  ridj^s  into  ihe  plastic  clay,  or  beds  of  that  character,  wc 
should  nave  such  dcLcpiivc  appenrances;  and  if  both  rocks 
vrere  tilted  up  at  right  nnglcs  tu  their  former  position,  the  retult 
would  be  a  section  nut  dilTering  in  ap)>carance,  (hough  greatly 
in  magnitiKle,  from  the  Alpine  sections  above  noticed. 

M.  Sluder  considers  the>e  iip|>earaiices  (o  have  itrisen  from 
the  breuki  and  contortions  of  the  limestones  and  gneiss  when 
the  whole  was  upraised.  This,  which  is  also  a  probable  expla- 
nation of  the  phjenomena.  might  be  ascertained  by  a  careful 
examination  of  (he  n!ls(ive  striitificntiot)  of  the  (uo  rocks'. 

While,  however,  we  (nke  this  view  oH'  the  subject,  we  must 
not  neglect  facl»  which  may  Ik  thought  (o  sup)K>rt  the  hypo> 
tbosis,  tliat  the  crystallioe  rocks  have  been  proinidcd  in  a 

■  SbiAfv,  DMlktin  dc  la  SociM  GM««»]iic  dc  France,  t.  ii.  p.  &3.  pi.  I. 
I«*.-Jii»d3. 


4W 


UnstralifiH4heH. 


Itcsttcd  >Utc  uiiiong  the  uiicareous  strata.  The  calcareouK  beds 
I  ill  terming;  I  (III  wiili  the  gneUs  of  the  Tossenhorii  are  olnerved  lo 
be()oloniUic,an<]  in  certnin  cases  crystalline*.  Tlie  betlsvrbich 
tea  on  the  gneUs  at  the  JunfcTrau  occur  in  the  following  as- 
cending order : — ].  com  I  MIC  t  dolomite,  30  feet;  2.  quartz  rock, 
ai»omto<l  with  vaiirgatcil  ar^illncc-oiis  schist,  ISlcct;  S.  oolitic 
iniii  ore;  *.  limestone,  p;ncr!i)ly  liiack,  gray,  and  >cliistoMr. 
The  iiinertone  tuid  iron  ofc  cont:iiii  iiiiiiieroun^  organic  remainis 
conMilered  as  referrihie  to  those  of  the  oolitic  group.  It  miglit 
be  supposed  diat  the  lowest  of  the  calcareous  beds  wrere  to  a 
oeruin  extent  altered,  but  this  can  scarcely  be  considered  as 
a  sufficient  explanation.  Moreover)  M.  Studer  remarks  that 
ill  the  Itoththnl,  where  the  gneiss  covers  the  limestone  scries, 
|*Chcre  is,  lhoii;^li  the  contaci  of  (he  two  rocks  is  well  exposed, 
1  fw  appearance  whatever  «!'  ilieir  having  produced  any  effect 
on  each  other. 

Whether  or  not  granite  is  to  be  considered  as  havinc  been 
intruded  among  the  limestones  of  the  Bernese  Alps,  it  nas  aU 
ready  been  seen  that  it  covers  the  chalk  of  Wcinbohln,  whence 
it  may  be  inferred  that  granite  was  produced  at  the  siipracre- 
t:iceoii«  qioch.  Assuming  tliereforc  ihiit  the  evidence  U  good, 
we  should  expect  to  find  grnniiic  rocks  tniviTsing  or  Mi[M!rin- 
«uinbent  upon  beds  of  nl!  ages,  from  the  inferior  strutiflMl  to 
the  cretaceous  inclusive,  'i'lie  superposition  of  granitic  rocks 
lo  fossiltfvroux  limestone  has  long  since  been  remarked  by  Von 
Buch  in  Norway,  and  by  Dr.  Macculloch  in  the  Isle  ol'  Sky. 
Similar  rocks  have  also  been  noticed  as  incumbent  on  tbose 
of  the  age  of  either  the  oolitic  or  cretaceous  series  at  PrcdaTZO. 
Itespecting  the  iatler,  Sir  J.  Hcrschel  observes  that  where  the 
dolomite  plunges  beneath  the  grimiiic  rock  at  Can/ocoli,  at  an 
angle  of  50°  to  60°,  both  rocks  iipjicnr  altered,  and  tliut  there 
■re  laminR  of  serpentine  between  the  twof. 

The  contact  of  the  griinite  with  the  ooliiic  rocks  of  Brora 
is  attributed  by  Prof.  Sedgwick  and  Mr.  Murcbison  to  the 
elevation  of  the  granite  in  muss,  which  is  suppose<]  to  have 
turned  up  the  edges  of  the  oolitic  deposit^.  The  same  au- 
thors hnve  also  remarked  n  very  curious  occurrence  of  granite 
Kitd  limestone  on  the  north  coast  of  Caithness,  ncnr  Sandside, 
where  the  granite  apgiears  ttirust  up  among  tlw  limestones,  and 
B  breccia  has  lioen  prtHluced  containing  fragments  of  limestoite 
and  granlre.  The  cement  of  this  breccia  is  described  as  gene- 
rally granitic,  tliou;;b  it  ia  calcareous  in  some  places,  and  ap- 
pruacltes  a  sandstone  in  others.     One  great  block  of  limestone 

'  M.  von  Ucchen  itntti  that  tbi-  limt^sione  of  tlu-ie  prolnuting  wedgn-i 
cuntains  lamiiKc  ofulc — GmnHii  TVaiit)-  uf  Manual,  p.  693. 
t  llcnichll,  E^nVniri;)!  Jnurnal  of  !!:^iimcr,  vaI.  iii. 
]  Sedgwick  and  MurcluMin,  Ccol.  Tnni.  vol.  li.  pi.  !H- 
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ifi  noticed  at  apparently  entangled  in  tlie  griinite.  Tlie  lim^ 
stone  beds  on  the  eaittern  side  are  stated  not  to  be  much  d»- 
turbed,  while  those  on  ilie  wejiiern  &ide  are  in  tbe  utmost  con- 
fuNtm,  and,  which  are  imporunt  circumstances,  crystalline  and 
ccIIuUt*. 

Thus  far  wu  linvc  only  seen  grvnite  rUing  (lirougli  and 
cottr'tng  utlicr  rticki  in  considvruble  muxM^;  but  we  have 
alM>  evidence  in  granite  veiiii,  that  ilie  mailer  of  the  rock 
was  in  such  a  state  o(  fusion,  as  to  penetrate  into  thin  clefu 
opened  in  straiilied  and  older  rocks  by  Ktme  violence,  such  as 
probably  resulted  Troin  the  apburst  ol  the  iencous  matter  ac- 
contpanicd  by  clastic  vapours.  If  we  iningine  fractures  to  be 
suddenly  produci-d  in  contact  with  a  niiiu  of  rock  in  fuMOO, 
such  ii»  we  may  prcxiiiiie  granite  lo  Imve  Iwcn,  the  natural  re- 
sult would  be  the  injeciiuii  of  the  Mil^tance  in  fusion  into  all 
the  crevices,  in  con&ec|uence  of  die  great  pressure  exerted  OD 
one  sjde;  the  intruding  substance  breaking  off  and  including 
in  it  all  loose  fragments,  and  those  projecting  portions  wbicn 
opposed  the  fury  of  the  injection.  This  is  precisely  ihc  coi>- 
diiion  of  granite  veins,  which,  though  rnucn  doubted  during 
the  r^^ign  of  the  Wcrncriiin  titeory,  are  now  kiHiwn  to  bo 
abundant  in  luilure. 

Glen  Till,  which  is  rejiorted  lo  tuive  protluced  sucli  delight 
in  Hutloii  when  viewed  by  him  lor  the  iirst  lime,  presents  ex- 
cellent examples  of  the  intrusion  of  granite  veins  into  other  and 
straliGeil  rocks.  The  great  featun^  consist  of  a  mass  of  gra- 
nite on  the  nDrthern  sine  of  the  glen,  and  of  schist  and  lime- 
stone on  the  southern  ;  from  the  former,  veins  is.«uc  in  all  di- 
rections, dislurbing  and  interuitngling  with  the  latter  in  such  a 
oomplicntcd  manner,  as  to  render  a  description  uwles>  without 
the  aid  of  nuins  and  sections,  for  which,  and  for  a  detail  of  tlic 
various  nngii la r  pha.'uoRiena  obwrvable  in  (ilen  Tilt,  dte  stu- 
dent must  be  it-ferred  to  die  memoirs  of  Lord  Webb  Seymour, 
Prtrf.  I*U>fairt,  and  Dr.  Maccullocht- 

Granite  veins  traversing  the  siralilied  rocks  arc  now  known 
in  various  parts  of  the  world,  8oinc  fine  cxumpk's  are  to  be 
obserred  in  the  district  of  die  Land's  End;  among  them  one  at 
Cape  Cornwall  shows  that  there  has  been  n  shift  or  fault  in  the 
tlaie  rocks,  for  a  quiirlz  vein  has  been  cut  through,  and  ele- 
vated more  on  one  side  than  ihe  other,  thus  prov  ing  that  force 
has  been  employed^     At  Mousiholc  tlic  veins  can  be  seen  U> 

■  Sedgvkk  sad  Mu»liaan,  Geol.TrBBL  tdL  iJi.  p.  133. 

t  TVmu.  of  Kojal  Sac  at  Rdinburxh.  vdL  viL 

;  Gfol.  Truuaction),  1*1  Serin,  vnl.  ill 

f  Oejtih»>iMn  and  Vou  Ufchm,  Pkil,  Mag-  and  Aaiwbof  rtiOMmtlMr. 
1N^!>:  alMSertmiuaail  ViewsilluitntiworbtakgKal  I'fawnomaM,  pC  1 7. 
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proceed  fmm  the  mnin  bod^' of  lli« granite*.  In  ihi;  Alps  ibcy 
nltio  proceed  rroiii  masses  of  granil«,  which  ii)>fHiir  to  have 
much  inlliic-ncnt  the  pmcnl  position  of  strata  in  parU  of  ihos^ 
mountains,  ta  ha*  been  shown  by  M.  Neckerde  SatuMurcf; 
Hicy  trareme  gneisi  in  the  VnlUc  dc  Vallorsine,  as  also  »t  the 
head  of  (he  lake  of  Como.  It  is  curious  that  in  the  Hariz, 
onc«  considered  as  beautifully  ithtitmtiii^  the  Wvntcrian  iJie- 
My  of  granite,  mosses  of  granite  cut  through  the  direction  of 
the  clay  slate  and  grauwackv  nearly  at  ri|>ht  angleis  sending 
off  veins.  At  the  Kosslrappe  and  at  the  Kelt  berg  Gra  ben,  on 
the  south  side  of  the  Brocken,  granite  veins  dearly  run  into 
the  clay  slate  and  grauwacke-  Few  circumstanws  can  more 
clearly  prove  how  a  leading  dicory  may  pervert  the  judge- 
ment, and  thus  cause  the  misrepresentation  of  Tacts.  Ac- 
conling  to  M.  DuTrenor,  t)ie  granite  veins  in  the  vicinity  o9 
St,  Paul  de  Fcnouillct  (Pyrenees)  occur  in  liancMonvs  refcr- 
rible  to  the  age  of  the  cretaceous  group.  These  litneKtoriex 
become  more  and  more  crystalliDe  as  they  approach  tlie  gr»> 
niiic  masses^. 

Granite  veins  are  not  confined  to  Europe,  but  arc  found  cu^' 
ting  and  including  nortions  of  slate  rocks  at  the  C.ipe  of  Good 
Hni>e,  as  has  been  shown  by  Captain  Basil  Halt  and  Dr.  Ctnrkc 
Abel^  In  Anieriai  also  thev  have  been  observed  by  Mr. 
Hitchcock  traversing  mica  slate,  hornblende  slate,  limestone 
{described  as  of  a  peculiar  cbaracter),  gneiss  and  granite  hi 
Connecticut;  the  veins  fretjuendy  branching  out  in  variims  di- 

iKCtionsJI.  Granite  veins  therefore  cannot  be  considered  as 
rare:  on  the cotitmry,  they  wonid  appear  sufficienlly  common 
when  circumstancf-i  (k-rmjl  g(H)d  ),cotions  of  the  junctions  of 
the  granitic  muss,  and  of  the  rocks  among  which  lliey  appear 
intruded.  We  should  expect  these  veins  to  be  of  various  dates, 
and  accordingly  wc  find  that  masses  of  granite  are  themselves 
traversed  by  veins,  also  of  granite. 

I'hc  exact  compo»'uion  of  the  granite  tn  these  veins  must 

I  naturally  vnrj-,  depending  much  on  local  circumstances;  for  if 
we  «nppu«e  u  subsinnce  in  fui^ion  to  be  injected  into  fissures 

lof  nKks^iicb  injected  matter  will  be  suhjeeteil  to  different 
condilioua.  Where  the  hiscd  substance  cooled  mure  i^uddetily, 
tu,  was  likely  to  be  the  case  in  the  distant  and  smaller  fissures. 


■  STCtloiii  and  Vl#w«  ilhi*i>^rirp  of  GddocicDl  Plia-noaicnn.  lis.  .'i. 
(  N(!ckcr  At  'Anatmra,  lur  \f  Viil1i<«  dv  Vidlorrine;  Htm.  de  la  Soc. 
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■  PhyxHiiiv  4>C  d'HinL  NiLdc  (icDutt). 

%  iJuMnoy.  liull.  df  In  liat.  tJcul.  dc  Fruier,  L  ii.  p.  71- 

t  Bun  Ilnll,  TrntisMcliiTii'  uf  the  Huynl  Sac  of  Edinburgh,  vol.  vU. ;  and 

I  CUrke  Abel'B  Voyi««  t"  l%n\t,. 

II  Hilchcuafc,  On  Ui*  GxtAuff/  nf  Cuiiitoctiiul,  Aufricun  Journal  of  Sciener, 
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tlic  roult  would  be  Icm  crystailise ;  while  in  die  wider  clefts, 
aud  near  ihe  great  heated  moss,  the  crystallization  would  be 
more  per^l,  aod  bear  the  grcnt«-st  rcKcniblancc  lo  the  parent 
mass.  Consciiucntlyt  <>>  a  ^jrMcin  of  granite  vein*  wc  should 
cxpet:t  a  urcM  ilivttr»ity  in  thv  as^iect  of  tite  gmnitic  aiuUcr, 
which  ^cncruliy  appt^ars  to  be  the  case. 

The  trappean  rocks,  though  there  is  much  difUciilly  iti  ite- 
parating  them  from  die  granitici  niay  for  convenience  lie  coa- 
«dcared  separately  from  tlicm.  'I1iey  hIm  form  consiiderable 
nMMes,  and  constitute  dyk»  and  veins.  When  considered  in 
the  mass  Uicy  may  be  regarded  aa  contaiuing  much  Ins  mien 
thau  itiv  granitic  rock«,  while  hornblende  has  become  much 
more  abundant ;  they  aUu,  when  viewed  on  tlic  targe  scale, 
np[icar  more  abundanily  smone  the  comparativtly  moilern 
deixriitii  thau  the  gr^iitcs,  though  itcannol  be  denied  ihntlltey 
run  into  the  latter  in  a  remarkable  nmnnvr.  If  this  opinion  of 
the  greater  prevalence  of  tliv  giunittc  rocks  over  the  tiapjwan 
at  tne  CArlicst  period*  be  correct,  i(  would  Mxm  lo  point  to  a 
certain  conditioti  of  things  at  such  ]ieriodi,  which  sutMvcpiently 
became  so  n>odified  that  the  igneous  eruptions  became  altered. 
Of  what  that  condition  of  things  may  have  been,  we  do  not  a\  yet 
apfiear  to  have  any  very  detinue  ideas,  and  wc  obtain  little  help 
on  the  subject  from  the  phKiiomenit  of  modern  volcanos,  gra^ 
luic  nerer  iiaviDg  been  kuown  to  flow  Iruni  iheni.  We  however 
learn  from  this  circumstance  tliat  igneous  eruptions  into  the 
atmosphere  arc  not  liivourable  to  itie  production  of  irrnnitea; 
and  we  may  conscpiently  infer,  that  the  condiiioni  under  which 
granite  was  produced  were  not  aimilar  to  lho»e  which  we  now 
observe  on  tlie  surface  of  the  earth,  at  least  so  far  as  relates  tn' 
tho«e  phi£i>otuena  which  occur  in  the  atmosphere.  We  tlo 
not  exactly  see  why  a  diSerencc  of  pressure  beneath  water, 
or  any  cause  of  that  kind,  should  renucr  mica  less  abu^ttan^ 
or  incrc&sc  the  quantity  of  horiibleiule ;  and  therefore  we  may 
infer  that  ilicre  wiu  Mintcdiing  in  the  then  condition  o4'our 
planet!  surfnce,  which  perniiltcd  lite  proiluction  of  ihni  great 
abiuidance  of  grunile  nt  commonly  asvxriQ[e<l  with  (hcearli<-st 
Mraiified  rockt  with  which  we  are  accjuainted,  and  which  fre- 
qoeMly  differ  from  it  only  in  being  stxatified,  or  having  ibe 
component  minerals  arranged  in  lainiiue. 

Admitting  tliis  prevalence  of  granitic  coiopounds  at  the  ear- 
liest periods,  their  pro«liM:tion  at  more  recent  ejKx:h»  «hows 
that  tile  conditions  necessary  for  tlieir  formaiion  continued  up 
to  such  ejiochs,  though  they  may  hare  been  infinitely  more 
rare,  having  in  a  great  measure  given  place  to  those  under 
which  the  more  common  trappcan  rocks  were  prcJoccd. 

Trappeaa  rocks,  tmder  tlMtir  various  inodincalions,  are  so 
conuDon  in  natttre^  that  to  attetniX  a  notice  uf  localittca  would 
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be  mdrdy  tisdeai.  Tbey  occnr  misled  irith  the  atnuififld 
TOtkB  in  everv  pouible  way, — injected  among  tbe  beds  fat 
OMuiderable  ciistances,  lo  that  sections  are  exhibited  in  wbid 
the  igneoDs  rock  appears  quietly  interstratified  with  the  aque- 
ous deposits ;  constituting  caps  of  hills,  thus  appearing  like  a 
stratified  and  quiet  deposit  on  other  beds,  the  continnous  parts 
that  once  connected  these  caps  into  a  sheet  of  matter,  ^ected 
&om  beneath,  having  been  removed  by  denudaticHi;  or  as  dylns 
or  veins  filling  fissures,  previously  produced,  in  some  instanoei 
shoving  that  the  igneous  matter  entered  the  fissure  with  anch 
force  as  to  tear  away  portions  of  the  sides,  while  at  othen  k 
seems  to  have  risen  more  slowly,  gradually  filling  the  rent. 

There  would  appear  no  more  convenient  place  for  observing 
all  these  modes  of  occurrence,  or  indeed  the  various  mineru 
adjects  of  the  rocks  themselves,  th&n  the  coasts  and  islands  of 
Scotland,  which  have  been  described  by  Dr.  MaccuUoch*  and 
other  geologists,  and  where  the  student  possesses  the  great  ad- 
vantage of  innumerable  coast  sections,  those  invaluable  aids  in 
all  geological  investigations. 

Apparent  interstratifications  of  igneous  rocks  with  beds 
which  have  had  a  different  origin  may  be  observed  in  many 
idaces,  but  may  be  well  studied  in  High  Teesdale,  where  tbe 
Igneous  matter  has  been  injected  among  strata  of  limestooe^ 
aandstone,  and  shale,  forming  part  of  the  carboniferous  lime- 
stone series,  in  such  a  manner  that  a  great  apparent  bed,  com- 
monty  known  as  the  Great  Whin  Sill,  was  considered  as  con- 
stituting a  regularly  stratified  portion  of  a  common  whol^  be- 
fore the  investigations  of  Prof.  Sedgwick  showed  that  it  had 
evidently  been  injected  among  the  aqueous  deposits,  and  was 
connected  with  a  mass  of  igneous  matter  which  had  disturbed 
and  altered  a  continuation  of  the  same  rocksf.  In  Derbyshire^ 
trappean  rocks,  generally  known  by  the  provincial  term  toad- 
titmei,  from  the  aspect  of  the  pitvailing  amygdaloid,  are 
apparently  interstratified  with  the  carboniferous  limestone. 
Theae  we  may,  from  all  analogy,  consider  as  injected  among 
the  limestones,  the  strata  of  which  would  easily  be  separated 
by  the  application  of  the  proper  force,  in  the  manner  already 
noticed  under  the  head  of  Volcanic  Rocks  (p.  140).  The  stu- 
dent will  find  ample  details  of  this  association  of  trap-rocks 
and  limestones  in  Mr,  Conybeare's  account  of  the  rocks  of 
Derbyshire  J. 

*  HsectiUach'i  Western  Itlandi. 

+  Sedgwick,  Trani.  of  the  Cambridge  Phil.  Soc.  vol.  ii.  p.  139;  and  See- 
tion*  and  Viewi  iUtutratire  of  Geological  PhEenomena,  pi.  13.  Inaomeihn- 
atiotlf  the  limestone  and  alate  have  been  turned  up  by  the  trap,  and  the 
fenner  ha*  become  granular,  and  the  latter  indurated. 

jOutliiiM  of  the  Geology  of  England  and  Walei,  Book  III.  ch^.  v. 
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According  tu  Mr.  Aikiii,  a  gcxxl  euimple  of  llie  nppnrent 
iiitcrstrullficuUuii  of  ffre«:ii»Ioite  v^illi  ilic  cuaUmciuure*  '\*  ol>- 
aervubl*:  at  Uircb  Hill  collioi'v,  SiaBordiiliire.  'I'lie  l>etl  sterna 
to  be  connected  wiih  a  mass  of  trap  on  one  oide,  wh«»ce  it  biu 
been  injected  nmoi)^  iho  coal  strabi,  altering  the  coal  wIkk  it 
covers  it,  by  ticpnving  it  ofitti  bitumen*. 

The  connca^ioii  of  mp  nicks  with  coal-measures  has  often 
been  iosistcd  on,  and  ceriainly  in  some  couiiirici  ttiL-y  ntc  much 
ftMociotcd  ;  but  wh«n  the  facts  are  nurrouli/  examined,  it  gc- 
ncnilly  a|)])eai'»  (hat  the  ieneous  roclu  ttave  been  inirothiced 
amoiii;  the  sandstones  shales,  and  coal,  subsequently  to  the 
de^xnii,  and  even  consolidation,  of  the  latter.  It  does  not 
hovever  necessarily  follow  thiit  igt)cou>i  eruptioiis  niid  coal  de- 
poiits  may  nut  have  been  cmiteinpormieoiii-;  on  the  contrary, 
Vf.  may  inquire  tftlit:  vic^eiit  movL-moiitK  of  laud,  which  pro- 
bably accoiiipiinied  such  igneous  eruptions,  did  not  assist  in  the 
dulruction  of  the  vegetation,  by  depressing  it  beneath  the 
waters;  aitd  even  if  accompanying  and  violent  agitations  of  the 
atmosphere,  simUar  to  that  which  happened  duruig  tl>e  great 
eruption  of  Sumbawo,  might  not  also  contribute  something  io> 
wants  the  transport  of  tlie  dificrtint  parts  of  plants  in  parti- 
cular c&se^f.  l)if{icullies  very  frvqueniiy  arise  from  the  want 
of  good  nntund  sections;  for  it  is  clear  tliat  a  mass  of  injected 
trap  may  be  so  spread  over,  or  injected  amting,  the  co«il  strata, 
in  A  district  wanting  such  sections,  ^nd  only  explored  by  nieans 
of  the  miner's  galleries,  that  ambiguous  aiipearaiMX'S  abound, 
inure  particularly  when  tl>e  whole  mass  has  been  traversed  by 
faults,  as  is  often  the  case. 

Among  the  various  trap  dykes  noticed  by  Mr.  Winch  as 
traversing  tlie  coal-measure%  in  the  vicinity  of  Nvwaullc,  there 
is  one  described  by  Mr.  Hill  as  occurring  at  Walker  colliery, 
which  has  converted  the  coal  contiguous  toil  into  coke.  This 
ijyke  is  stated  not  to  alter  the  level  ofthe  coal-measures,  though 
it  cuts  through  them ;  but  in  the  plan  which  accompaniu  tlie 
memoir  there  is  a  fault  marked  on  the  south  side  of  tlie  dyke, 
parallel  to  it,  and  on  the  eastern  part,  producing  a  dislocation 
to  the  amount  of  nine  foct,  so  tlint  the  fracture  does  not  appear 
to  have  been  quite  simple]. 

Trap  dykes  are  to  be  found  ia  all  parts  of  the  world,  tht 

*  AikiD.  Orol.  Triini.  vol.  iii.     In  iha  McUon  wktcli  illuvltali.t  ihu  nc- 
meir,  a  ftuli  i*«ecn  to  harr  trarcnrd  the  bed«aflarth(itn)i<cli<tit  of  di«  Iru, 
for  it  i>  didocaud  with  the  (*•! ; — a  fact  alio  olutTTablp  in  IW!  Sodgwfa^  I 
KCtioniorllighTMidal^  wlicredulucAtuauarvrcprenniMltoliarftaAetad  ! 
•11  the  rocka  equally.  I 

f  During  inpical  hiinicBnet  iiMHi^  JaUnda,  Mch  at  that*  in  tlw  Waal  \ 
Indian,  planU,  maro  portieularly  their  lijrhtfT  parti,  ar«  carried  abundantly 
oot  to  wa. 

I  UcoL  TnM.  IM  Scdet,  vol.  iv 
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composition  of  Uie  rode  varying  materttilly,  cvtn  m  the  dyke 
itscir,  as  we  might  expect  from  liifiereiiciii  in  Uie  cooling  and 
prcMurv,  so  that  tttc  ecntrnl  parts  ore  not  unirequeiitl;  tuore 
ei7»(alltn«  ihnn  the  sides*. 

There  is  ^ootl  evidence  of  the  erest  tncchsnical  force  which 
has  been  exerted  oti  the  strati  fii^  rock  %  a%  has  been  alreadr 
pointed  out  in  the  North  ol'  Ireliint),  where  largu  disrupted 
mssses  have  been  cauglit  up  in  lite  igiieotu  mutter;  similar 
iihirnnmcna  have  also  been  noticed  by  Dr.  Macculluch  and 
Mr.  Miirchison  in  (he  Western  Islands  of  Scotland,  tlie  di»- 
rupted  und  included  rocks  beingin  the  latter  cases  of  an  older 
date  than  those  fniciured  in  Northern  IreUndf. 

The  annexed  figure  will  illus- 
trate a  considerable  fracture  and 
alteration  in  ihe  limestones  at  tlie 
Black  Head,  Babbacombe  Bay, 
Devon,  cfl'ccied  by  the  eruption 
of  greenstone,  which,  thougli  it 
orerltet  itiv  limestones  in  this 
section,  occurs  beneath  theai  not  "  *  /  «  •  /  *  , 
fardistam.  a,  argitlo-cakareous  slate,  traversed  l>y  veins  of 
calcareous  spar,  and  occaiiionally  iridurulcd.  b  b,  Umestooes 
which  have  become  scmi-ci-yslalline;  they  have  ul«o,  judging 
from  lines  of  colour,  been  once  more  tissile  than  at  present. 
c,  a  slate,  with  a  thin  bcdof  rvddisli  limestone  («^  Tbis»lateii 
Apparently  much  altered,  d  d,  greenstone  and  its  varicttc*, 
constituting  the  mass  of  the  htil,  and  traversed  by  colcnreoa* 
veins  near  the  limestom-^.  yj,  lines  of  fracture  which  divide 
the  Itmesloues  and  slate?!  into  three  masses.  The  slater  uikd 
limestones  have  evidently  suffered,  not  only  from  the  medio- 
DJcal  action  of  the  erupted  grecDStonc,  hut  also  chemically 

•  Oofortlio  longed  dykei  with  wliicli  wc  urn  BC(innim*':!iil)i»td*»criW 
by  Prof.  Snd^ch  in  hd  ineninir  i>ii  ihiuc  of  Yorkihirc  and  Uurlunn.  li  it 
reryprobtlilyccaitimiedfrom  "  High  Tccsdnlc  to  lliu  ciirifiiici  uf  ibc  cnumi 
cowt,  a  diitsncc  ol'inutc  itinii  lixiy  miles."  Uuriiii:  lliiit  irnvrne  it  ruts  tbe 
cual-mi>iiiiuri.'i(,  red  luiiiUt'me,  uiid  Iih>, — Camlirld^i'  rliil.  TMnn.,  vciLiLp-ll  i 
and  SiTiioii*  Htiil  V'ii'vri  illnairmive  ofOitologitni  I'lin-nnmrna,  pi.  M. 

.Vr<7lidi'ncnii  VcnoJiiivk  noiicra  many  eail  uid  wpit  trap  i^kci  in  A* 
countii!)  of  Sliga  and  Mayo,  one  of  which  can  be  irucL-d  fur  uxly  at  MTcnty 
iniic*,  ond  probably  ciLicn(!>  tu  gr«tlc(  length.  Tlii'tiMlyLvtcul  through  aO 
iha  nratilicJ  rock,  ia  dint  i<iirl  of  (rt-land,  from  the  >!i>4''>"  to  tli"  ctrtedltr* 
fom  liuK'Bliiriv  iiiclimvi'. — Prowedinp*  of  ih*  Qr.n\.  Sot,  Nor.  21,  1832. 

f  Maccidlnch,  On  i)ir  Wcitoni  lilrtiidi  of  Siolhnd.  Several  at  ibo  Me 
tlont  cantuned  ttt  thi>  work  an  tnpied  into  Spctiom  and  Viewi  iUu^tntm 
of  UcolsRii^al  fhvnoinriia,  (ur  t)ic  purpoao  uf  eiliibitiiig  Ibf  vtrioua  BodM 
in  whifb  ui|!pr>uii  arv  lusociott-d  wiui  sirslil'iad  nickt  in  th(i  Hobrid**,  Mr. 
Miircliiioii  hiu  ri'pri-i.'iitict  fr*|;infiiiU'if  ihi">oliiicn-Tie«of  die»Jin«i4«lt<l 
M  caught  up  in  ihr  trnp  of  the  wuihern  tide  of  MutL— GeoL  l^aas.  Sntl 
SaiM,  vol.  11.  pi.  36. 
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from  the  proximity  of  tlie  mass  in  a  slate  of  igneous  fukioii. 
Not  Ik  uh  sun  ding  the  general  pressure  preveniit));  tt>e  Jiseu- 
gngeinent  of  the  carboDic  scitl  contained  ia  die  linieitoites, 
some  elementary  sul»tance«  have  been  pwn  off.  and  filled 
crevices  wid  crnciu  in  the  tnippeiin  mass  above  with  carbonate 
of  iinve.  'Dik  alterations  of  lime«tnn«  in  contact,  with  tiappcan 
rock*  is  suflicientl^'  commuti,  piiKlucinf;  a  greater  or  lew* 
amount  of  crystalliution,  in  accordance  widi  the  Hell-known 
experiments  ol'  Sir  James  1  lall  *,  who  hus  proved  that  carbo< 
naie  of  time  when  subjected  to  great  iieat  beneath  sufficient 
pressure,  does  not  pan  with  its  carbonic  acid,  but  that  it  is 
jiiveil  and  is  rendered  crptnlline, — a  Inct  prc;vtt)iisly  duubtctl. 
The  iiltcrauon  u\'  linxtitones  anti  irii|i  at  [iirir  cnninci  would 
tKit  ulwayti  ap|>ear  to  l>e  confined  toa  cryMaJline  arraii^ment  in 
the  puri^of  the  furnier ;  for  Dr.  Alaccuiluch  hiuoh^er^ed  irnp 
to  become  chanj;^  into  serpentine  at  the  pointof  contact  with 
limestone,  at  Clunic  in  Pcrtltshiri^  A  tra])  vein  traverses 
limestone,  and  tlte  rock  u  noticed  as  a  kiiiduTgrceiHtoite,  iba 
ercatcr  part  of  which  is  moderately  coane,  pasi>inf;  into  lamel- 
lar towards  ihv  xidcs,  Thit  (lamellar)  Ktnictiue  "grudually 
hecoTiie't  more  distinct  towards  the  edgu  of  the  vein,  uliere  it 
frequently  tplit^  off  by  the  process  of  decomposition  uiio  la- 
tniiue,  resemblinji,  on  a  cursory  view,  black  slate.  These 
laminK  are  often  intersected  by  oilier  cross  fissures,  dividing 
the  whole  into  cuboidal  masses,  which  sometimes  decompose 
■till  funher  into  spheroidal  formx,  during  tlte  apt)roximaiion 
to  the  calcareous  bonndnry ;  and  wliellicr  tl>c  huiiiua'  arc  pre- 
sent or  not,  tl>c  texture  hecomcA  gradually  finer  aiid  solier,  tJtu 
rock  Mill  retaining  its  black  colour,  or  sometimea  a^^uming  a 
grveniOi  caM.  At  length  the  observer  finds  tlie  vein  converted 
uiHlef  his  hand  into  serpentine,  without  being  at  first  aware 
that  any  change  has  been  brouf^it  aboiitf-"  Thus  the  transi- 
tion from  greenstone  to  serpentine  am  gradually  be  traced, 
but  only  where  the  vein  truvcrscs  tlic  Hntestouv ;  for  wlient  tlie 
continuation  of  the  xanie  vein  cots  tlirougli  schist  and  co»- 
gloinerate,  no  such  cliange  is  observable.  The  tiap  is  much 
entangled,  in  the  small  scale,  witb  the  limestone,  and  the  mi- 
nuter ramifications  from  the  vein  are  entirely  comiH)M:d  of  sor- 
pentine.  The  limestone  does  not  pass  into  tlie  serpentine ;  on 
tbc  contrary,  tlic  line  of  separation  is  detcribrd  a>  well  defined. 
Veins  of  green  asl>est(H  and  .tteutite  occur  in  the  serpentine. 
l)r.  Maccniloch  nlso  state>  tliat  llie  trap  vein^  trarersing  the 
calcareous  sundstone  at  i>iralhair4l  abound  in  steatite,  louad 
in  the  outer  parts  of  the  vein,  atul  approaching  the  caJcarcotis 


•  Sir  Jnne*  U>}l,  Ton.  of  th«  tLayti  Soc  o(  Edinbursb.  vol.  ti. 
t  Maccullocb,  BrenlfT'i  Eiia.  Joiiml  at  Scimimv  voL  i.  p.  I.   , 
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roclb  Tlic  same  anthor  observes,  that  ihc  trap  vein  which 
Imvcrscs  tlic  white  mnrble  of  Strath  passes  into  serpentine  at 
itsotitcr  cdgrs,  as  at  C'lunic  "At  thv  liitc  of  contact,  n  zone 
of  transparent  serpentine  of  a  fine  uil-grvcn  coluiir,  is  found 
intcrniixati  with  iht;  Uniesbme  *." 

The  above  i>  siitScient  to  show  that  trap  untler  certain  con- 
ditions may  pass  into  serpentine.  ^\"c  have  nou-  lo  consider 
dyke&  and  masses  of  scri>cnline  and  dinllngc  rock  which  occur 
under  circumstances  analogotis  to  those  of  t)ic  trnp  rocks.  Mr. 
Lycll  has  described  a  serpentine  dyke  whidi  ctibt  tliruujfli  a 
satidKtonc  (coiiivnfent  either  to  ^rauwncke  or  the  old  red  saiitW 
.%toiK>),  Hear  West  Hnllnch  Kiinti,  in  Korfitrshirc.  'Ilie  phii-no- 
inena  (-iiii  l>c  well  oluervi^d  w  here  the  dyke  traverses  the  Corily. 
'i'lHj  St- rpeiiline  dyke  is  ninety  foet  thick,  nearly  vertical,  audJ 
ranges  east  and  west-  It  is  staled  lo  be  flanked  in  )>8rt  by  ■! 
hanl  compact  rock,  about  three  yards  thick,  standing  vert icaily 
and  forming  a  narling  wall  between  the  s;indstone  and  the  ser- 
pentine. "This  rocK  consists  of  «<|iial  parts  ofenxn  serpen* 
tiiio  And  an  indurated  brick-niloured  rock,  harder  tliati  iicr- 
)ientine,  and  AOtnetimes  pn-^-tin^  into  Jasper."  The  serpentine 
is  also  descriheil  as  Iioiinded,  on  the  left  bank  of  the  Carity, 
by  "a  vertical  mass  of  sandstone  conglomerate,  evidently  much 
nllered,  about  live  yards  thick.  Some  parts  of  thi^  rock  np- 
nro(u:li  jasper  in  hardness  and  np|)earancc."  But  the  most 
interesting  fact  connected  with  this  altered  concloiucnue  is, 
titiit  ttiv  quartz  pebbles  contained  in  it  have  been  fractured  ami 
reunited, — it  ctrcum»tjmcealso  noticed  by  Mr.  Lyell  in  a  con* 
elonic^rutc  Uniikirig  a  grecnst«>ne  <lyke  on  ihe  l^lu,  also  in  t'oivJ 
mrshire.  Thi^  fracture  of  llie  <iuarlz  pebhica  i«  precifwly  what 
we  shoulil  expect  I'rotn  a  sudden  application  of  heat,  and  would 
speak  strouffiy  in  favour  of  U>c  once  igneous  fusion  of  die  sei^ 
pentincin  the  dyke,  ifnny  evidence  were  wanting.  Tttat  com- 
mon nssuciatiun  of  serpentine  witit  greenstone  is  ncro  also  ob- 
servahk-,  tlic  dyke  being  bonlcred  on  the  riglit  sideof  tJie  Cnr- 
rity  hv  a  fine-grnined  rock  of  tliat  kind.  I'lie  liyke  am  Iw  i 
traced  at  intixrvali  for  at  li-ast  fouileen  miles,  .<ilrt:iching  in  a ' 
straight  line  from  Cortachie  lo  Banlff. 

TEc  serpentine  and  diallagc  rocks  of  Liguria  are  particuUrty 
instnictirc,  as  they  occur  under  a  variety  of  Ibrms,  and  appear 
oonneclctt  with  the  disturbed  condition  of  the  strata  iu  that 
country.  '  The«c  rocks  juts^  into  uich  otlier  in  all  directions, 
nml  into  tlio^e  of  a  triippi-iui  character  (l.evaiito).  Between 
Britco  and  Maliuiara  the  student  may  observe  ih(.iii  with 
[lerieci  ease,  on  the  high  ruail  froui  Genua  to  FloreiKO,  cu^ 


"  Maccullocli,  ItruwRU'r't)  Kdin.  Jmim.  aTHclMicej  vol.  L 
1  Lycll,  BrrwRttn-'*  Edio.  Jouni.  «f  Scienev,  rol.  iiL 
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ting  Uirougli  the  limestone  aiiil  state  as  a  ilykc,  inununtcd  be- 
tw«cn  the  Klraia,  so  as  to  seem  intcrstratificdf  and  conslitiiling 
an  enormons  mass  a)}parvntly  thrust  upwards.  The  wholv 
dutrict  »  lull  of  inieruKling  TucU  of  ihit  nature. 

Ifil  hoi  tteeii  ocirrccity  ilciL-rniiiiMl  tluit  tliu  limetume*  of 
L«  Sjiezia  are  of  the  a^t  of  the  oiilittc  gn>u{»  of  £n|^aiid. 
Franc*,  and  Germany,  the  serjwniiiie  ami  dialliii^e  rocks  of 
■onthcrn  Livuria  have  been  erupted  Mnce  that  period;  for  the 
ijt  Spoxia  ItiDCBtones  and  their  asMxnated  deposits  hare  b«en 
upheaved)  contorted,  and  cut  tlirough  bv  them.  Pouibly  alto 
the  date  of  their  intrusion  may  erven  be  later,  nnd  of  lite  Mipni- 
creiaoeous  lieriod,  for  ttic  hgntle  dcjKHiitii  ol  Caniparnlii,  near 
Sanana,  are  thrown  into  a  vertieal  povitiuii,  and  1  did  not  d^ 
Icct  any  acrocniine  or  dialla^  rock  pebbles:  among  their  asso- 
ciated coagfomeniles ;  tliia  latter  date,  however,  must  lie  con- 
sidered uncertain,  for  the  serpentine  rucks  are  not  observed  to 
be  actually  intruded  among  tile  supra  cretaceous  deposits. 

At  Capo  Mecco,  between  Levanto  and  Monlc  Rohscs  f^y 
schist  aiid  •  compact  cidcnrco-trilioeons  Mmlxtone  (one  of  the 
Itahan  maeigtita)  aru  Itrokcn  into  faults  by  a  \an-<A  of  ser^ieu- 
tine  and  diallage  rock,  wliicli  bronclK^  ftoo)  a  larger  tnasa  at 
Levanio.  The  valley  of  Itoclietta,  near  Uorshetto,  has  at- 
tracted much  attention  since  it  was  noticed  by  >f.  Brongniart*. 
It  shows  the  inuusion  of  the  serpentine  and  dialUge  locks 
(which  here  aLso  pa&s  into  each  other  in  various  ways)  amuiig 
stratified  rocks,  similar  to  those  which  are  obsi-rvi:(l  at  Cujio 
Mcsco.  At  the  entrance  into  the  valley,  the  xanilxtoite  i^  aeen 
dippinji  at  a  considerable  Bnj»lo  attd  rcuiiig  upon  gray  lime- 
stone ond  M:hUi,  which  un;  KUjijwrti-tl  by  -leriH'nune.  The  ser- 
pentine tlien  pasftcs  over  C0iiitorte«l  jjray  limestone  and  schist, 
and  occupies  a  considerable  portion  of  the  valley,  mixed  witli 
diallngc  rock,  until  the  latter  predominatinc  to  the  vxcliution 
of  the  seqientinc,  the  mass  re^t>)  on  beds  olred  ami  green  ja»- 
per,  having  the  same  dip  as  the  satulstones  at  tin:  entrance  of 
thi-Tidiey.  Tht'^c  jiispcr  bctis  rcptkiw  on  cnnturted  gray  liRie> 
siom-  and  Mhixl,  on  lliv  left  bimit  of  tike  river  and  op|HHaie 
({oclietta.  The  jait|)er  beds  havu  itoiiuHime:!  beeit  considered 
as  a  subordinate  part  of  the  serpentine:  that  it  may  be  an  w.\- 
XarvA  rock  is  very  possible:  but  I  do  not  im^ne  it  can  be  re- 
garded asn|H>rtiuHoftheunstrati(ic4l  massot  tliediidlagu  ruck 
and  scr|H-ni>ni-,  more  particularly  ns  similar  ja):|>ers  occur 
aniuDg  the  bmevtoticK  in  ihc  giiU'of  Ijk  Sjiexui,  not  far  Irom 
I^rici,  interwraiilwl  with  them  and  distant  from  either  ser- 
peittine  or  diallage  rock.  i  i.  -  > 

The  mass  of  wrpentine  and  dialUge  rock  which  constitutes 

*  AiinalcKlM  Minr*,  1831. 
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the  Monte  Ferrato,  north  of  Prato,  in  Tuscany,  re&U  also  upon 
stratified  jasper  ou  the  west,  and  this  agaia  upon  a  schiston 
rock  based  on  limestone:  this  also  appears  an  accidental  cir- 
cumstance, for  jasper  is  interstratified  with  brown  stale  at 
Paciana  on  the  t^posite  side  of  the  mountain,  where  it  u  not 
in  contact  with  the  serpentine.  The  diallage  rock  and  sei^ 
peutioe  here  also  pass  into  each  other  Jo  all  directiona,  and 
one  variety  of  the  former  is  worked  for  millstones.  The  whole 
seems  a  mass  ejected  from  beneath,  which  has  overflowed  the 
stratified  rocks,  appearing  to  cut  through  them  on  the  noith- 
ward,  beyond  the  north-west  knoll,  where  there  ia  a  good  tee- 
tion  of  the  serpendnou?  mass  resting  on  the  jaspers,  slates, 
and  limestones. 

At  the  Lizard,  Cornwall,  there  is  a  well  known  mass  of  ser- 
pentine, which  seems  intimately  connected  with  greeiwooes: 
unfortunately,  however,  from  its  position,  we  do  not  obtain 
any  clear  idea  of  its  relative  date*- 

The  volcanic  rocks,  at  least  such  as  have  been  conudered 
the  protlucts  of  what  are  commonly  termed  modern  and  ex- 
tinct volcanos,  have  already  been  noticed;  therefore  a  state- 
ment of  their  general  characters  need  not  be  repeated. 

If  we  regnni  these  various  igneous  products  as  a  mass  of 
matter  which  has  successively,  and  during  the  lapse  of  alt  that 
time  comprehended  between  the  earliest  (urmation  of  the  strsr- 
tified  rocks  and  the  present  day,  been  ejected  from  the  interior 
of  the  earth,  we  shall  be  struck  with  certain  difierences  of  these 
rocks  on  the  great  scale,  which  has  led  to  their  pracucal  ar- 
rangement under  the  heads  of  granitic,  trappean,  Eerpentioous, 
and  volcanic  products,  as  above  noticed.  The  two  former  and 
the  last  occur  most  abundantly,  whilst  the  third  is  comparatively 
more  scarce,  though  sufficiently  common  in  nature. 

It  has  been  generally  considered  that  the  mineralogicai  cha- 
racter of  igneous  rocks  has  changed  during  the  deposit  of  the 
stratified  rocks,  through  which  tney  have  more  or  less  forced 
their  way ;  that  is,  we  do  not  find  granite  and  serpentine  flow- 
ing from  modern  volcanos,  nor  tracbite  nor  leucitic  lavas  inti- 
mately associated  with  the  oldest  strata  in  such  a  manner,  that 
their  relative  differences  of  age  could  not  be  very  considerable- 
Admitting  that  true  minerahigical  granite  may  be  reckoned 
among  the  products  of  the  supracretaceous  period,  the  mass  of 
granite  is  associated  with  the  oldest  rocks,  even  omitting  all 
consideration  of  the  gneiss,  composed  of  the  same  minerals, 
and  probably  of  exactly  the  same  amount  of  elementary  sub- 
stances.    The  same  with  those  igneous  compounds  into  which 

"  For  deucriptions  of  tliia  diglrkt,  consult  the  memoirs  of  I'rof.  Sedgvick, 
Cambridge  Phil.  Trans,  vol.  i. ;  of  Mr.  MtwendJe,  Trans.  Geoi.Soc,  ufConi- 
wal),  vol.  i.;  oiid  uf  Mr.  Kogera,  snmc  wort,  vol.  ij. 
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^-^iigiie  bfscly  enters  which  abound  in  the  more  recent  jiro- 

dtict»,  while  certniniy  tltcy  Arc  scarce,  if  they  be  not  nitogctlier 

absent,  nmon^  rbc  oliicr  rock*  of  an  iijiipous  origin;  nn<)  wc 

liBve  no  MraiiliMl  rotk«  of  itrmiinr  inini.-riili>gi<'nl  comjio^ition 

consti  til  tins  exiunsite  ilistrifls.  as  u  tlic  tji»i'  with  gndsR.    We 

■  re  CTMnpcllcd  therefore  !u  udmil,  that  the  comiilions  umier 

which  the  two  kinds  of  ioiieous  rocks  have  been  forined,  hnve 

.  not  been  llic  sitme.     What  those  conditions  may  have  twen  is 

.  a  separate  question,  and  one,  as  above  noticcfi,  requiring  in- 

tTesligUion;  but  it  will  be  nt  oitcc  obvioux.  Unit  the  ejection 

•of  a  mots,  in  a  state  of  fusion.  Into  the  mninxphere,  would 

be  likely  to  have  tt»  const iiiiciit  |>orts  nrrnngetl  in  a  diflcrent 

mnnncr  IVoni  those  in  a  similur  nio!.s  forced  out  beneath  great 

I  pressiiFv,  such  as  we  may  consider  to  exist  beneath  deep  seas 

ittr  m  great  imi«s  of  gu  perineum  bent  rock.      Independently, 

however,  of  tliis  consideration,  iliere  np|>earK  to  have  been 

something  in  the  condition  of  the  worlil  al  the  earliest  timc-i, 

.  causing  certain  compamiMN  to  he  fornicti  in  great  abundance, 

wliich  does  not  now  continue  in  Mich  force  as  to  permit  llie 

production  of  similar  compounds. 

Wc  cnnnot  conclude  this  sketch  of  die  unstratiRed  rocks 
w-ithmit  adrcrting  to  the  concrctionarj'  and  columnar  structure 
which  they  fretjucntly  assume  'I*he  most  lamiliar  cxiimpW 
,  of  the  columnar  structurearetho<ie  of  the  basalt  in  tlieGianl'* 
Causeway  and  »t  StflfiU,  in  the  Intter  pincc  const  inning  the  sides 
of  ilie  justly  ct'lehmtcd  Mngal's  C«vc  •-  The  concn-tionary  or 
glohular  tinicture  ii  often  vi.tiblein  die  d ecu mpovi lion  of  trap- 
pean  and  volcanic  rocki,  and  is  leniarkable  in  a  solid  rack 
named  tbc  orbicular  granite  of  Coi-sien  {diorite  arbictitaire, 
Al.  Brong.),  in  which  balls  or  spheroids  of  concentric  and 
alieniBte  conts  of  hombiende  and  compact  felspar  are  diiue- 
IminBied  in  tltc  mass  of  the  rock. 

We  are  indebted  to  Mr.  Oregoiy  Wnit  for  oiir  first  great 
advance  towards  a  knowledge  of  ilie  circumstances  which  hare 
produced  this  structure.  This  author  fused  seven  hundred 
weight  of  an  amor^ihous  basalt  named  Rowley  Itag,  described 
aa  fine-grained  and  of  a  confused  crvstalhnc  texture;  the  fire 
1*05  maintained  for  more  thnn  six  hour*,  and  the  fii«ed  tnuM 
■was  9ulli:red  to  cool  very  gnnhuilly,  *o  that  eight  days  elapsed 
before  it  wof*  rcnwjTed  fn>m  the  furnace.  The  fused  mass  was 
Uieti  three  feet  and  a  half  long,  two  feet  and  a  half  wide,  about 
;  ftinr  inches  thick  at  one  end.  and  above  eighteen  inches  at  the 
'  other.  This  irregularity  of  form,  resulting  from  ilie  nhape  of 
the  lumiiCT,  was  highly  advantngeotin,  showing  tlie  arrange- 

•  Ser  Miicmllncli''  Wntrtn  likndi  of  Scotlatid;  Aiid  Secllow  and  View* 

it>. 
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ment  of  the  bodies  pfisKm;;  from  n  vitreous  to  a  stony  slate.    A 
|wniuii  liikcit  out  wliilc  tlic  bctMilt  witN  in  fuiiion  became  perfactl 
pUits.     The  moit  imjHirtAnt  result  observed  was  the  tbmuiUoii 
of  •(|kl)eroids,  soroetunet  extending;  to  a  diameter  of  »wo  mcHcfc 
Tht^V  were  radiated  with  distinct  fibres,  tin;  liUlcr  iil«4i  fomting 
concentric  conts,  when  circumstances  were  only  £ivoitnd»Jc  to 
snch  ail  iimingcmtnt ;  but  this  struct iirc  gmdimllv  disnpiiferired 
whvti  tli<!  tcmpcruturc  wais  sufficiently  coiiUhuctI.  llit;  centres 
of  most  of  ihc^iberuitU  becoiiiiiig  comjwict  before  tht^  at- 
tained the  diameter  of  half  an  inch.     This  structure  grauualljr  J 
|Krvade<l  the  whole  Ixxly  of  the  s]iheroid.     "  \  continuation  1 
of  the  temj^rature  favotirnble  toarrnnf^euictittipccilily  iiiducctj 
another  cliungc     The  texture  of  the  m!»s5  Ijcainjt- »  more  j^n^^ 
nular,  its  colour  rather  more  pray,  iin<l  the  lirilli:iiit  |M)ints 
Inrcvr  and  more  numerous ;  nor  ts  it  loiij;  l^fore  tliese  hriliuint 
molecules  arrunge  tliemsclves  in  regular  forms,  and  finally  the 
wiiole  mass  liecomet  nervaded  by  thin  crystalline  latnina;  which 
intersect  it  in  every  airection,  and  form  projecting  crystals  in 
the  cavities." 

Mr.  Gregory  Watt  applied  tlie  facts  here  noticr*)  in  expW j 
nation  of  the  globular  structure  of  many  ilt-coRi|>(iKing  baaallic 
rockH,  in  whidi,  after  a  certain  stage  oi*  di.iinttgriiiimi,  the  in-' 
eluded  balls  resist  deconiposiuon  wiU)  great  obstinacy.     He 
moreorer  extended  his  remarks  to  the  columiur  structure, 
and  observed,  that  when  in  his  exfieriroents  ^'  two  spheroids 
came  into  contact,  no  penetration  ensued,  but  tJie  two  bodiet  j 
became  mutually  comiire^sed  and  separated  by  a  plane,  weUj 
defined  and  ini^estcd  with  a  rustv  colour;"  and  when  sevctlli 
met,  tticy  formed  pri&ms.     ilis  lafereocc*  from  tliis  arnug^' 
ment  were  as  follows :—  ■    -i'  ■■tie 

**  In  a  xLratum  comfioscd  of  an  indefinite  ntnnber  in  niper- 
ficial  exu-iit,  but  only  one  in  height,  of  ini|>enetrable  spb^ 
roids,  with  nearly  etjuiJistant  centres,  if  their  peripberus. 
should  come  in  contact  on  the  same  plane,  it  seems  obnoUi' 
tlutr  their  mutual  action  would  form  them  into  hcxnirons :  aw) 
if  lliew  were  resistcti  below  and  there  was  no  opposing  catue 
•bove  them,  it  seems  eaually  cknr  that  they  wnulil  extend 
their  dimentions  upwards,  and  tlins  Itrrm  hexagonal  prntms;, 
whose  len^fdi  might  be  indefinitely  grmter  tlian  Uieir  diame- 
ters. The  further  the  extremities  ot  the  radii  were  removed 
from  the  centre,  the  nearer  would  be  their  approach  to  paral- 
lelism ;  atxl  the  structure  would  be  fiiinlly  pro|Mgatetl  by 
nearly  parallel  Jibres,  still  kcepinj;  within  the  limits  of  tl>e 
hexagonal  prism  with  which  their  incipient  formation  cc 
roenceil ;  and  the  pri.im^  might  thus  i-lioot  to  an  iiuluf 
Icn^lh  into  the  undiaimbed  ccittnd  nia«t  of  the  fluid,  lill  tb«tr 


Untbalf/itd  iiacJti. 


f^m 


itniclure  was  itcrongcJ  by  (be  wifwrwr  influence  <>t'  a  couiii«iv 
aclinff  cauHe  '. 

Basaltic  columns  are  often  curved,  and  somdinics  dicre  U 
■  tomcwhrit  conl'uMil  arranff«ni<:iit  ol'  (liL'tn,  Mtx  tlint  tliv  ills' 
tiirliing  cniiscs  have  been  consicicmbk-.  Tl»cy  iirc  tUw*  frc- 
■jurntly  iirticii  In !(-<{,  w)tH-)i  Mr.  Wmi  cuiiHKiemI  iiii;;ht  l>c 
prutlut^vd  liy  lliii  wimc  aiiiw  wlijcli  drtcriiiiiiwl  tlw  ciinceiilric 
tracUires  of'  tlu:  fibres  uf  the  splicnHiU.  Su|<|io»ing  llie  )><!IH> 
nd  tbeoiry  ol'tlie  funnatioii  of  culunint  corrixt,  tlie  irn^ltiri* 
tiesoj  the  prisms  would  ubviuu&lv  depend  upon  the  uiiG<|ual 
distances  ol'ihc  centres  ofUie  s|>neroid^  and  tlic  coiisci|ucjit 
uitcr|iiKl  pressure.  Mr.  N\'att  accounts  fui'  the  fwriEonul  ai- 
miiKi^wnt  ot^biLsnJtic  C(^umn»  in  wtaic  )Kr|>v>Mliculsr  dykes, 
alien  lor  exainjilc  lu  ihoec  at  tlic  Ci(itnl'»  CauvcwAy,  IVutn  l)>c 
rvfngeratiiig  or  absorbing  cuum;  <>{>cruting  on  eudi  )>itlu  ol'  tiw 
rein,  so  that  ooluniiM  afioiild  strike  oui  Trom  it*  but  would 
not  coincide  so  as  to  form  cui)(iiiuuu5  prUins  acruM  tlic  vein, 
as  tlicrc  would  be  conl'u&ion  where  the  two  sets  of  colunias 
met,  ir  indeed  circunistuices  were  sufiicicntly  ravour4d)lc  Ui 
{tixxlucu  n  n)i:vtiiifr. 

'llie  columnar  nrmngcmem  is  not  cmifinvil  to  Irasitlt,  ImiL  i» 
amn  or  lees  otuerved  tn  all  llic  tmppeun  rock^  itie  uia^ti- 
tude  of  the  columns  being  oflcii  very  cuuitiderablc.  Granite 
also  assumes  n  priwiiAlic  lunn,  u  liiu  alreiidy  been  remarket] 
by  Mr.  C^irne  ivnpct-ling  dtut  of  the  western  part  of  C^riw 
wall  f,  where  it  is  wdl  seen  near  the  Laitd'd  Kiul ;  but  iiititeail 
of  Biiauminj^  an  hexagonal  arrau}<enu:nt,  such  as  wo  niij^lit 
presume  to  be  die  I'tf^urc,  if  llie  tlieory  rcspectinf;  bit»idl  wiu 
ultogctlicr  applicable  to  it,  it  b  ()uadrBnguhu',  and  >u  divided 
into  joints  that  ttiv  resulting  solids  are  parallelojiipeds  ant) 
even  cubes.  If  tlu  xtudait  should  |mu3  round  th^  Land's 
Knd,  Cornwall,  in  a  IkkU,  be  will  l>cpnrticularty  struck  with 
tile  general  arran^inent  of  granite  into  columns,  and  tbc  pic- 
tures(|iie  ellixt  is  con^tideifibly  heightened  by  ihc  vaiinl  disin- 
If^rntion  of  tlte  blocks  from  the  united  action  uf  ihc  sea  uiul 
atmosphere. 

While  on  llie  subject  of  the  ctJimuiar  structure  of  rocks,  it 

l.tnay  be  rcmnrkedi  lliaL  M>uieof  tliextnttified  rocks,  more  )Nir- 

ttculiirly  tlie  itreiiuceims,  are  retiilered  coUiiiinar  by  tliu  action 

of  beat  upon  them.     Some  saitdstones,  when  kegit  in  our  fur- 

naoes  at  a  heat  insullicieni  to  fuse  ttiein,  take  tins  wUucture. 

•  Gneon-  WftU.  Olwrvationa  on  IJiMh,  and  ou  Uii'  Traiislliuii  Tiuni  tli« 
vitrmiiii  til  tftn  ■lanv  Ti'XUirc  wliicli  occun  m  Uiu  groiluul  Roft'igvnition  of 
muknllbull;   lli'il.  Ttaiu.  iHOl.  ' 

t  Csrnc  nil  Uic  (inuitv  ou  lliu  weUcni  IMrl  t4  Cornwall ;  Givl.  Tnmi- 
oT  CuiniaaU,  vuL  iii.  ^  'ffi^ 
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From  the  want  of  a  good  material  for  road-nukuig  between 
Halifax  and  HuddersSeld,  acoal-measDre  sandstone  is  thrown 
into  kilns  and  burnt,  when  it  Irequenilv  becomes  colatnnar, 
Uie  columns  varying  in  the  number  of  their  sides.  Tbey  are 
generally  curved,  and  about  half  an  inch  in  diameter. 

Dr.  Maccullocb  was,  1  believe,  the  first  to  connect  tfau  ^ 
tered  structure  of  a  sandstone  in  a  furnace  with  the  columnar 
character  of  masses  of  sandstone  in  nature.  He  obserred  in 
a  hearth-stone,  taken  down  from  a  blast-furnace,  at  the  Old 
Park  Iron  Works,  near  iSchiffhall,  and  which  had  been  in 
constant  work  for  sixteen  or  eighteen  years,  that  its  structure 
was  priiiTnatic.  The  prisms  sometimes  extended  through  tfaa 
whole  thickness  of  the  stone,  about  ten  inches,  while  in  other 
instances  they  did  not  )>enetrate  so  deep.  The  prismatic 
structure  was  considered  to  have  been  produced  by  the  long- 
continued  action  of  considerable  heat  upon  the  slab  of  sano- 
stone.  Reasoning  from  this  fact,  the  same  author  explains 
the  occurrence  ot  the  columnar  sandstone  beneath  basaltic 
rock  at  the  hill  of  Scuirmore,  in  Rum,  as  also  the  coin nmu 
rocks  at  Dunbar,  by  the  action  of  heat '. 

Mr.  Yates  informs  me  that  at  about  s  mile  N.E.  of  Bod- 
Ems,  in  the  duchy  of  Nassau,  where  clay  ironstone  is  in  can- 
tact  with  a  mass  of  trap,  the  former  exhibits  the  red  colour 
and  columnar  structure  of  the  Staffordshire  clay  ironsbme 
after  it  has  been  roasted,  and  previously  to  smelting  f.  Capt 
Belcher  notices  a  columnar  sandstone  on  the  Rio  Nuflez, 
west  coast  of  Africa,  which  appears,  from  the  circumstances 
connected  with  it,  to  have  assumed  its  columnar  structure 
from  the  effect  of  heat  acting  on  it  after  consolidation  f . 

•  Maccutloch,  Quarterly  Journal  of  Science,  1829, 

t  Yfltee,  Mas. 

I  Uclclier,  Joiirmil  of  the  Geographical  Society,  vol.  ii.  p.  382. 
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Section  XIII. 


Oh  Ifie  MhieretIo"ical  Djfferentfs  tn  Contrmporaneous  HocJtt, 
either  Originai,  w  resulting  Jrvm  Alteration  after  Deposi- 
lioH. 

Amoxg  the  viiriftly  of  striilifitd  rocks  wliicli  have  been  iioticvd 
above,  it  will  linvc  been  ot»erv«l  tliat  tlivrv  was  much  dif- 
fcrciice  HA  well  in  the  inineralo|jical  cumpoitilion  ks  in  ibc  zoo- 
logicnl  character  of  the  deposits.  Some  roclu  nrc  L-vidcntly 
formed  from  the  destruclioii  of  others ;  some  ore  chemical  j 
while  others  appear  as  if  the}'  Imd  suffered  alteruliuii  yubsr- 
({uenll}'  lo  (icpo^ition.  The  rocks  which  have  Itecii  ])ro<lucu^ 
bv  deposit  from  wnt^r,  in  which  mud,  wind,  grave),  aiid  grea^ 
blocVs  were  Cora  lime  nteclumicall^-  >u»])ciidn],  have  already, 
been  siifRcienitv  dbcussed ;  and  that  titry  xtiould  not  prcci&ely 
resemble  each  otheroveroon&iderablearennisonly  wliat  would 
hove  been  expected,  as  wc  cannot  imagine  any  detritus  m>  unir 
form  as  to  be  the  siimc  over  consitRraWe  ^piices,  for  it  su-^ 
sumes  a  perfect  unifonnily  in  the  trnn%pr)riitig  power>  a  con- 
stant, equal,  and  uniform  supply  of  detritus,  and  a  tmrfACCf 
over  which  the  tmnsportal  substances  were  carried,  »o  C0117 
stilutcd  ax  tu  offer  an  equal  reuxtance  throughout. 

When  a  stratified  rock  is  ciystalline,  i(  ha.'*  evidently  been 
chemically  and  not  mechanically  producctl ;  but  it  remain!^  to 
tntjuire  whether  such  structure  be  original,  or  coiiMnjuent  nn 
circumstances  which  have  permitted  an  alieratiou  of  the  rock. 
This  invcstigauon  is  one  of  considerable  difficulty,  as  we  caii> 
not  always  outain  tlie  data  iicecfstry  for  decision,  since  it  ia 
obvious  tliat  the  uime  «tibvtance  may  often  be  obtained  in  dif- 
ferent way*:  thus  crystalline  cJirbonatc  of  lime  may  either  Ixr 
jiroduccd  directly  by  dc-jwaition  from  iiii  a(|ticou«  solution  of 
tliat  substanct-,  or  common  limestone  iiuiy  be  fu*c<l  by  liciit 
under  pressure,  and  llic  results  bo  similar,  llie  same  wiili 
many  other  ^ulwlam.-et.  It  therefore  becontes  a  very  diificult 
ibouuh  alw3vs  interesting  quvxtion  to  discover,  whether  such 
strntiftcd  nuA  crystalline  substances  have  been  produced  lu 
iIk-  one  way  or  the  other. 

There  are  certain  generalities  on  which  wo  may  base  our  in- 
vestigations. If  crystalline  and  stratified  substances  occur  as 
sheets  of  matter,  included  among  beds  evidently  of  otechani* 
cal  origin,  and  igneous  rocks  are  not  intimatcJy  connected 
with  the  whole,  and  there  has  been  no  violent  disturbance  of 


ip 
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strata,  permitting  tlie  powiblv  iiitluvticv  of  trnxcouit  cofo- 
potitidM  OH  ihv  liMs,  wc  mny  Ikirty  iiirtfr  ilint  tlie  cryHtallinc 
rock  WHS  fantieil  by  n<|u«uiis  clicmical  ilepcMiiion,  uimI  llitU  it»- 
oocurrenct!  an>OHg  decidedly  iiivcliniikul  cum {lou nils  n>urdv| 
stiowii  a  dillerence  in  the  condition  of  th«  inediiin)  from  wliico 
tlicv  have  Itotli  rebutted  ;  there  being  solution  in  the  one  case^ 
auci  mere  mechnnical  suspension  in  (he  otlHT. 

When  wc  fnid  iincrvstiill  ine  sirnta  assuming  a  crystallin 
structure  in  tite  inimcihnte  vicinity  of  igiiootu  rocks,  so  Uu 
tite  ci')'Htalline  itid  uiicrv.tt^dliiie  poriiunx  cuiutittite  difTercnfl 
{MOts  ot'u  common  whole,  the  <iuestion  assumes  another  cb«--J 
racier,  and  we  have  to  intjuire  if  diisdifTerence  arises  fi-om  aa[ 
'alteration  of  a  part  of  the  whole,  i>nhsef|uently  to  dc|)ositiaa,  I 
or  whetlicr  it  is  the  result  of  certain  causes  which  have  op»>j 
rated  only  on  paria  of  tliv  «unc  wbolv  during  deposition.  ] 

It  has  been  seen  lliut  dolomite,  «  crystallniu  cumjiuuiid  oTl 
carbonate  of  iinic  and  carbonate  of  magnesia,  occurs  in  tltei 
oolitic  series  of  Poland  and  Germany;  tlierefore  we  iiboul4j 
not  l)e  suqinsed  tlmi  it  oecurr«d  in  the  same  series  in  tbaj 
Alps,  and  tip|xirentiy  ninong  the  same  rocks  in  Datmntia  and  I 
Greece.  From  diis  presence  of  a  particular  crystalline  com-] 
pound  ii)  a  given  ruck,  uiid  over  a  considerable  area,  we  should  1 
be  led  to  consider,  that  circmnstanccs  existed  <]iiriiig  tliv  Iom 
niaUon  of  the  rock  which  prwiuced  ihi-t  compound  over  tlic 
area,  and  consec|ueiilly,  thnt  it  was  origiiml,  uikd  did  iKit  ns 
»uk  from  (lie  uibsequeut  application)  of  livat,  or  aiiy  other  J 
chemical  agent.  | 

Supposing  coni|>ounds  of  this  nature  to  have  resulted  from 
an  aijueous  solution  of  the  carbonates  of  lime  and  magnesiaif 
we  should  not  be  surprise*!  at  the  absence  of  organic  remains; 
for  it  would  scarcely  be  a  mixltire  in  which  nnimals  woidd 
flourish.    Urgunic  remains  are  however  not  absent  fruni  doUn  { 
mtiir,  tliuugh  they  arc  rare  in  it,  for  I  biivc  seel)  thetn  in  the  j 
dolomite  nf  Nice,  anil  they  have  l>een  noticed  elsewhere.  *Ilw  < 
occurrence  of  organic  remains  in  dolomite  docs  not,  it  tiuifi|| 
be  confiMscd,  well  accord  with  ihe  sup|>oiiition  that  it  has  beea  F 
a  limestone  on  which  chemical  agents  have  subscqucnUy  SO 
acted  that  it  became  crystalline  and  chairged  with  ni.ignesia; 
for  we  cannot  well  undersUuid  in  the  new  arrangement  of  piir^ 
licles  how  the  form  of  the  organic  reinnins  coulu  Ik  prekiTvetl, 
mure  |mrticulnrly  wlien  they  are  of  die  same  substance  with 
the  rock,  or  solely  carbonate  of  lime.     The  foasiliferous  do- 
lomites would  therefore  appear  to  be  excluded  from  the  al- 
tered rocks,  and  reduced  to  those  of  original  and  cl)einical| 
deiwsition.     'Ilicre  are  however  masses  of  dolomite  not  so 
easily  recutKileable  with  the  supposition  of  aijueous  dvposi- 
tion,  which  occur  in  [)utches  amonr  liniet^toiics,  and  not  far 
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n.tnov«d  frrwn  ipicons  rodts  >"  *«ch  n  ntnnner  thai  Von 
Itiirh  consKkrt  tlicm  tr>  Imvc  resulted  frnni  Uie  aclion  of  che> 
mtcat  agetiu  on  the  limi'^totivs,  MitMUfjoditly  to  the  <Ie|)osIiiun 
and  ooiiHolidnlion  ul'  \\iv  latter,  and  at  the  lime  wlten  igncouD 
rocks  were  iniiuticd  atnoii^  the  stratiBeit  quiss.  To  convert 
A  series  of  beds  into  n  crjMAlliiK  nin»  to  a  ccrtniii  distniioc 
fmm  s  rock  in  n  stntc  ol'  rusioii,  proridcd  Uii;re  vtn»  *iil- 
fident  pressure  to  prrvrnt  the  c«cit)W  of  lh«  csrltonic  ucici, 
would,  vm  know,  luA  Ik  diRVcHlt :  but  it  is  diliicult  tu  olvtiiin 
the  fnajfiiesia  in^esmry  to  produce  the  dolomite,  iiiile&s  it  was 
insinuated  into  i)ie  altei't'd  nm^^  at  the  time  when  the  various 
particles  were  arranging  ihemsclvcB  conforinnbly  to  the  hiws 
of  crystallisation  ;  in  fact,  when  nil  thv  elementary  suhsUtnce* 
vncfc  «o  circumstanced  that  they  couUl  frwly  unite  iiccurding 
((I  their  propcmflinities.  Von  Budi  conkiiiers  this  was  ef- 
fected by  the  escape  of  magnedn  from  the  augite  porfiliyries 
or  mefcp&ytYs',  at  tlie  period  when  such  jMiiphyries  were 
protnided  through  limeslonea,  as  in  tiie  Tyrol  and  otlicr 
places,  i  le  is  of  opinion  that  the  gas  evolved  at  the  time  dtesc 
Igneous  rocks  were  upheaved,  entered  among  tlie  fiuurcs  of 
Uic  limestonv,  and  converlnl  a  cotiKidcrablv  propartioii  of  it 
into  <)olon)itv.  'llit^  cdebraUxl  nutlior  adduces  tlie  mountain 
of  San  Siilviulnr,  tni  the  lake  of  I.tigano,  lu  confirming  tlie 
truth  of  hix  ihrory.  A  re<)  cnngloinerale,  of  asimilar  churuc- 
ter  to  that  which  occurs  on  the  lake  uf  Conio,  se))aratcs  the 
mica  slate  on  which  Lugano  is  situated  from  the  limestones 
and  dolomite.  "  These  beds  dii»  rapidly  at  "O'  to  the  soutlt, 
and  Ibrm  a  promontory  on  whicu  the  diapel  of  Son  Marttno 
is  built.  This  rock  appears  in  place  for  about  ten  minutes 
walk,  the  dip  of  tlte  beds  diminishing  to  60°.  It  i*  ilien  co- 
I'ered  by  a  comjMict  smoke^rnv  linivntone,  in  l>cds  about  a 
foot  thick.  Tlie%e  dip  as  ilte  t>eits  on  which  they  re^t,  and 
have  the  mme  inclinaiiiin  (Hi  die  Aide  of  the  mountain;  but  in 
iheir  prolongat>(»i  towards  the  lake  tlte  dip  continually  dimi- 
nishes, until,  at  its  terel,  it  is  scarcely  W.  TIn  beds  as 
they  rise  describe  a  curve  that  somewhat  resembles  a  narabohk 
The  further  we  advance  on  the  road,  the  mure  we  iitid  ibew 
l*eds  tnivvnvil  hy  minill  veins  >hu  Kiiles  of  which  arc-  covered 
by  rlidinlu  of  dolomile.  Simihu-  crystaU  are  also  ubM.'rvable 
in  small  cavities  ol  the  rocks.  As  we  adfance,  the  ruck  ap- 
pears divided  into  li^wres,  and  the  suatification  ouasca  to  be 

■  ITweciuiidw  with  M.  Hjmc,  tluituigitcaiulhonibleailueunitinii*  ooe 
.mineral,  •«  ilull  find,  judjjiu^  M  Ua>t  (Vum  ]iubll*lir<l  aiuiljiHa,  ihni  iba 
■fiAgnn^a  conlutacd  in  It  v«rw«  *n>trriHlly.  Tlic  cxtrciun  laf  ihr  bom- 
Uriidc  [rom  rurj-AK,  whidi.  accuntint;  [o  lloiiHlvrili  contoiw  ISrlD  |irr  ci-nL 
of  nu4,-Diui J,  ant)  I  lia  oujiite  of  I'aWr^,  <«itainb^',  accMding  lu  U.  Kom, 
'I'm  p«r  cvut  of  lliu  aainc  luhrtanci'.  tliiil*    ,\- 


476  On  tie  Minerakgical  Diffirenea  t^Bodu. 

distinct.  Lnstly,  where  the  face  of  tbe  mounlain  becoaiM 
nearly  perpendicular,  it  is  found  to  be  entirely  ferined  of  do- 
lomite. There  is  no  marked  separation  between  the  limestone 
and  tbe  latter  rock.  By  tbe  increase  of  tbe  veias  and  modes 
tbe  calcareous  rock  entirely  disappears,  and  pare  dtdomile 
occurs  in  its  place.  *  *  *  *  As  we  advance  along  the  faigb 
rood,  the  purer  we  lind  tbe  dolomite,  and  at  tbe  same  time 
tbe  more  white  and  granular.  *  •  *  *  From  hence  to  beyond 
Melide  the  mount^ns  are  composed  of  dark  augite  poriihTiy 
mixed  witb  epidote,  the  same  as  it  appears  at  Campion^  Bi»- 
sone,  and  Rovio*." 

This  is  undoubtedly  a  remarkable  casei  as  tbe  mass  of  mk 
ffidc  rock  is  on  the  side  of  the  dolomite,  and  as  ctystals  of 
dolomite  are  found  in  the  cracks  of  the  limestones,  because 
the  latter  circumstance  shows  that  such  crystals  were  not  con- 
temporaneous witb  the  deposition  of  the  limestone,  but  were 
formed  subsequently,  after  crocks  had  been  produced  in  ii, 
while  the  former  circumstance  is  precisely  in  accordance. witb 
tbe  theory.  According  to  Von  Bucb's  sections,  however,  a 
small  quantity  of  red  porphyry  and  mica  slate  intervenes  be- 
tween tbe  mass  of  the  augite  porphyry  and  the  dolomite :  it 
certainly  does  not  follow  that  they  should  constantly  intervene, 
because  they  may  do  io  in  one  situation  and  not  in  another, 
therefore  this  is  no  great  objection ;  indeed,  according  to  die 
map,  they  do  not  always  separate  the  dolomite  from  the  igneous 
rock.  Other  masses  of  dolomite  occur  round  a  large  patch  of 
granite  extending  westward  from  the  south-western  branch  o'i 
the  Lngo  di  Lugano,  on  which  are  situated  Casco  al  Monte 
and  Porto.  One  of  these  mosses  at  Monle  Schieri  is  connected 
witb  tufaceous  augtte  rock ;  while  others  are  only  in  contact 
with  the  granite,  as  far  at  least  as  regards  tbe  surface :  but 
this  proves  litde,  for  the  augile  porphyry  may  be  beneath 
them,  as  it  is  seen  to  cut  througli  the  gmnite  at  Brincio. 

From  its  vicinity  to  these  pluces  tbe  dolomites  of  the  lakes 
ofComo  and  Lecco  acquire  considerable  interest,  eltliough 
augite  rocks  have  not  yet  been  detected  among  them.  They 
certainly  occur  intermingled  witli  the  limestones,  which  are 
compact  and  gray,  while  at  other  times  iliey  also  ap)>ear  Uie 
prolongation  of  limestone  beds  which  have  gradunlly  lost 
their  compact  texture,  and  at  the  same  time  have  acquired 
magnesia  and  become  crysLiUiue.  In  countries  like  tliese, 
where  so  much  confusion  prevails,  and  where  we  may  expect 
to  find  extensive  faults,  a  perfect  continuance  of  a  given  series 

•  Von  Bucli,  Ann.  del  Sci,  Nal.  IR27,  whcro  thore  are  Ecctioiis  and  a. 
map  of  the  djatrict  uX  the  lakes  Oris,  Msfrginrc,  and  Lugano  \  as  also  in 
Sections  luid  Vicwj  illuatrativc  of  Geological  PhEcnomcni,  pi.  8.  fig.  2.  uid 
pi.  30. 
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vX  beds  i«  mort  dillii-tilt  to  trace :  but  witli  ample  allowance  for 
iJioe  (lifliciiltiex,  there  seonis  every  probability  that  the  con- 
tinuations ot'noine  of  the  timestune  bods  become  itoiomitc*. 

The  north  part  of  the  lake  of  Cunio  i«  computicd  of  gni-iss 
and  mica  slate,  which  corrc->i)K>iKl  on  vitlicr  »hurr,  and  dip 
southwards;  t]>c  lake  of  I.cno  and  tite  Miiuilwrii  ]mri  of  that 
of  Como  are  formed  of  limoioiies  and  dolomite.  Iletween 
liie  iwo  nimses  of  rock  are  conglomerates  and  suodstoniM 
which  have  ilie  same  dip  and  direction  as  the  finebs  and  mica 
slate.  On  lite  »outh  of  these  latter  rocks  the  side's  of  the  lake 
cea»e  to  correspond.  Tims,  on  the  ensteiii  shore,  after  passing 
a  small  portion  of  dolomite,  wc  iind  tiriicKlono,  anwng  whictl 
are  tlic  black  marbles  of  Vfireiinm  uiid  Uioe  continue  aa  far 
B»  o(>po»itc  to  Ucllag^io  Point,  while  on  the  other  luiil  western 
aide  doliHniie  prcvnilx  during  ih«  whole  corres)>on{liiig  di- 
Mai>ce,  with  the  exce|>uon  of  a  few  limestone  betU  on  the  south 
of  Menafifiio,  1  lere  then  is  no  correspondence ;  on  the  con- 
trary we  hiivv  limestones  on  the  one  side  and  dolomilo  on  the 
olhcr,  the  latter  containing  a  mam  of  g}-psiiin  at  Nobiallo.  If 
we  [>ntcee<l  down  the  bkv  of  Como,  froiu  Hellaggto  to  Como* 
wc  iind  nothing;  hut  liniMtoito,  producing  (he  fine  scencrv  Ibr 
which  tliix  lake  i>  no  celebrated,  niter  having  {MLtsed  iIh;  pro- 
montory of  Uoaso  d'Albido  and  the  opposite  shores  of  the 
Croci  Uolle :  but  if  ue  go  down  ttie  take  of  Lecco  to  the  (own 
of  the  lanie  oame,  also  Iruni  Bellaggio,  there  '\s  scurcely  imy- 
thing  to  be  seen  but  doloniitei  if  we  except  a  mass  of  gypaooi 
iiK'Juded  in  it  at  Limonia,  and  n  long  strip  of  limestone  l>e- 
Iwvfli  Licrnn  and  Mandcllo.  Hen;  also  wc  liutc  no  corre- 
Sfwndence,  thotigh  the  gatcrnl  direction  of  the  beds  in  both 
lakes  would  le.-ul  us  to  luxpect,  that  those  in  the  one  were 
continued  from  tliose  id  il)e  odier.  And  this  view  is  strength- 
ened if  we  ascend  die  Montu  San  Primo,  a  mountain  already 
notin'd  as  strewed  over  with  thousamls  of  erratic  blocks,  for 
the  higltest  crest  is  com])oscd  ol  limestone  ranging  W'.N.W. 
and  IuS.E,  with  a  dip  to  the  S.-J-W.  If  wc  Ibilow  die  di- 
rection of  tttcsc  beds  to  the  lake  of  I.«cco  on  the  east,  we  find 
dolomite,  >o  that  the  change  in  this  place  apjH'ant  somewhat 
sudden. 

Notwiihxtamling  this  apparent  conTersion  of  limestone  into 
dolomite  in  tlie  direction  of  the  beds  which  might  le:id  us  to 
suppose  that  some  cause  hod  produci-tl  a  change  in  the  rock 
after  its  consolidation,  it  must  be  confcued  that  iIktc  ia  alto 
I  an  inters  I  ratification  of  the  dolomite  with  (he  liniesione,  and 
I         moreover,  the  dolomite  rests  upon  limestone  in  the  lake  of 

^V        *  Src  Gco)«tical  Map  and  Scetiotu  of  fbt  dioPM  of  iho  Uk*  of  Coiimi,  in 
f         Sccliuiis  aiid  Virss  ilhiitntivr  «rOcoks>tal  nueuMnnw,  pi.  Sl.aiidS:!. 
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Lecco;  Gicts  ■whkh  arc  nt  vmnKnce  with  the  suppOHttii 
nil  tlie  dolomites  oT  this  part  of  I  uily  have  been  uttered  rockc 
8onie  of  tlieni  at  ]&tH  appear  to  have  ln:tn  original  deposits; 
and  this  supjmsilion,  as  far  as  it  afTecu  the  n>cks  which  urc 
apparently  hmcstones  in  one  pince  And  dolomites  in  anotber, 
involves  s  curious  {|ucstion ;  for  if  we  admit  a  contcmponne- 
ous  deposition  of  the  two  to  have  taken  place,  it  foJIuws,  that 
carbonate  of  lime  van  thrown  down  in  one  place,  while  a 
mixture  of  lh«  carlMnales  of  lime  nnd  mognesin  was  deiMwited 
dose  to  it  in  another,  and  that  die  two  dcjiositions  were  so  fi 
influenced  by  circumstances,  tliat  tl>e  one  wn«  compact  wh 
the  other  was  either  wholly  or  scmicrystalline.  Tlicsc  oltser- 
vations  do  not  apply  to  the  ahcrnalions,  ns  there  we  hiirc  to. 
suppoitc  ft  change  ol  circumstances  over  the  uune  place,  a  ' 
tliis  by  no  means  sudden ;  for  the  ciilcftrcous  beds  seem 
dually  to  acijuire  mumic»iii,  ns  may  be  soon  on  the  wcstc 
shorei  of  the  lake  of  l-ecco. 

Some  good  examples  of  a  mixture  of  dolomite  and  lim' 
stone  may  be  observed  near  Nice,  where  ai»aiii  the  rontin 
of  limestone  beds  becomes  dolomitic^    the  dolomite  lier^ 
elsewhere,  generally  losing  its  strntifirution  when  moist  pui 
while  tlic  less  pure  semicrystalline  compounds  are  distinct)' 
Mratifled.    'I'his  U  however  not  a  general  rule,  for  I  hare 
some  nearly  ])tire  beds  strutifietl ;  nnd  supposing  such  beds 
be  original  di'.[>imLt,  their  division  into  strnUi  is  no  more  i 
nmrkable,  than  that  the  sacciiitrine  marble  of  Carrara  ahodl 
be  strati  lied. 

In  the  vicini^  of  Nice,  ^psum  also  accompanies  the  dtA 
mite,  and  the  connexion  of  the  two  is  so  intimate  that  i. 
gypsum  of  Sospcllo  contains  rliombs  of  dolomite,  a  circum- 
stance also  observed  in  the  gypsum  uccompanying  the  doto- 
niitcs  in  the  Tyrol.  'I'his  lrei)ueiit  associiition  of  gypsum  with 
dolomite  htut  nut  yet  been  fiaiisfnclorily  expluined. 

(iyp'inm  is  not  a  rare  accompaniment  of  rockN,  even  tho% 
of  a  decidedly  mechanical  origin,  yet  it  must  be  considered 
cithcrasachemicfti  deposit,  or  an  altered  rock;  its  occiirrmcs 
therefore  in  such  situations  shows  that  otlier  causes  were  in 
force  than  a  mere  drift  of  detritus ;  und  when  gypsum  is  id  • 
certain  extent  cliunieteristic  of  a  depcHtit  over  n  considerable 
arcs.  It  proves  that  the  uperation  of  such  ciiu>c«  bus  not  been 
local,  hiti  that  duiing  such  period,  nnd  over  sueh  area,  the 
circumstnnees  jwrmitlmg  those  deposits  prevailed  extensively. 
(n-]i!(uni  has  been  considered  characteristic  of  the  upper  part 
of  the  red  sandstone  scries,  fpcnerally  known  as  red  or  varie- 
gated marls.  Widiout  however  asserting  that  it  is  a  neoeiesary 
part  of  the  rock,  or  that  it  is  cuiistnnily  present,  it  is  remark- 
able Iww  wry  froquetilly  it  is  diwuvered  in  this  deposit,  it) 
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ICnj^tam],  Fnuicr,  nnd  Gcrmwiy,  proving  that  circuniRtnncc* 
were  tWn  favouruUe  tu  lU  production,  if  it  provu  iMJthing 
loore. 

Wbcn  WG  recollect  thm  the  intru&ioR  of  i^eous  rocka  iitts 
been  suffK-icDt  to  oonvcrt  clialk  into  granulnr  lini«:Monc  in  tlie 
nortli  ol'  Irirlntid,  wc  tKctl  nut  be  surprised  tltRt  uthcr  rocks 
liiivv  becii  allvrcd  t>f  ihv  iiilni«ion  of  similar  sulMtniicen.  The 
sillies  ti>r  iiiNtaaci!  in  niikny  \v\Tbt  of  tliv  einintrv  ><urn)uiu)it)^ 
tlie  granite  ol'  Danmoor,  I)>;V(iii,  liaw  HulTerwJ  Ironi  ii«  itilru- 
sion,  suntc  being  ^luply  micacc-ous,  others  more  indumlecl  an& 
with  tlie  characters  ul'  mica  slaie  and  gneisi,  while  others  ugniii 
np))car  converted  into  a  hard  zoned  rock  strongly  impregnated 
with  rds|uir. 

'J'hc  aJtcration  of  the  rocks  in  tliis  com;  is  of  very  cjmy  cx- 

pluuition.     The  grauwackc,  whiclt  i»  for  the  iiio»t  ymn  the 

altered  rock,  is,  when  taken  in  tlie  luawt,  only  tlie  cotuulidnted 

detritus  of  more  ancient  and  crvstuiiine  rocks,  con))>o>et!  uf  a 

few  simple  substances-     These  substancct^  have  necessarily 

been  Tariouiily  accumulated  in  difrcrcnt  be«ls,  so  thai  their 

relative  |>i'u{M>riiuiis  would  also  vary.     If  long-continued  lical, 

'iiNufIicii.-iit  to  pnxluce  fusion,  be  now  applitxl  to  tlie  ends  of 

f|l>c»e  Ih:i1x,  ihut  diili^rently  conaitutcd,  ibc  results  will  ncGCii- 

irily  t>e  diuimijar,     llw  various  substaiicei  would  lutve  % 

[tendency  tu  resiinte  their  orij^inal  state,  at  least  tliat  stale  in 

vliieh  they  existed  in  the  crystalline  rock,  whence  lliey  have 

[been  derived :  and  con.teijuently  we  should  have  compoiimU 

lre<)CnibUng  various  crystalline  slrotlBcd  rocks.     The  granite 

I  vi  Uartnioor  lus  cvideiitlv  been  intru<lod  among  the  grauwacke 

Lvf  tlic  liunie  district,  sending  veins  into  it.     It  to  a  certain  cx- 

Iteiil  cnu  through  the  line  uf  direction  of  the  gmuwnckc) 

jtwistuig  and  CMiitortiiig  the  Mraia,  which  come  more  inime- 

lllialely  in  contact  with  it,  to  various  distances.     Such  strata 

tmust  have  been  exposeil  to  long'Conliiiued  heat,  insufficient  to 

[litsG  litem,  and  hence  their  altered  character. 

M.  von  Dccltcn  remarks,  that  tlie  grauniK-ke  of  the  llartx 
I  is  in  tike  manner  altered  by  granite,  which  coiivcrU*  the  former 
I  ioto  flinty  »lalBi  ciuartz  rock,  greenstone,  &c.  'I'mnnitiuiu  uf 
Itiis  kiiKl,  even  into  coarse-graiucd  grauwacke,  may  be  ob* 
rscrved.  The  slates  of  llie  V  osges  and  Kwartzwskt  arc  also 
I  altered  bv  granite. 

1  It  might  at  first  sight  aopenr  ncccssarv  tliat  complete  fusion 
should  lake  pluce  bcl'ore  live  rock  could  be  converted  Into  stib- 
I  Mauctv  like  hornblende  rocks,  &c^  luid  that  liicrclore  the  »ira- 
[tifted  diaracter  of  the  rock  would  lie  destroyetL  The  common 
[cxueriment  f>l'  throwing  a  fragmeut  uf  green  bottle  glass  ioto 
la  fire,  and  keeping  it  tor  a  long  time  at  a  heat  insullicicnt  to 
fuse  it,  shows  that  ilic  internal  iMriicles  of  a  body  may,  tinder 
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certain  circumstances,  arrange  iliemselves  in  a  crystalline  form 
without  any  alterabon  of  the  external  appearance  of  the  HUiie 
body.  In  like  manner  a  bed  of  grauwacke  composed  of  con- 
minuted  hornblende  and  telspar,  probably  resulting  irom  the 
destruction  of  some  hornblende  rocks,  would,  when  expoaed 
to  a  long-continued  heat,  insufficient  to  produce  fusion,  become 
converted  into  a  greenstone  or  hornblende  rock,  arrmoged  in 
beds. 

Cases  of  induration  and  alteration  of  rocks  in  coatact  wiA 
igneous  products  are  so  common  that  it  would  be  useless  lo 
enumerate  them ;  but  the  student  must  carefully  distinguish 
between  igneous  rocks  which  have  evidently  been  intruded 
among  the  others,  and  those  which  are  the  older  rocks,  upon 
which  the  others  have  been  deposiited ;  fur  it  may  happen  that 
the  older  rockii  have  been  disintegrated  previous  to  deposition 
of  the  superincumbent  substance:  in  which  cose,  if  the  latter 
be  arenaceous,  there  may  be  an  apparent  passage  of  the  are- 
naceous into  the  igneous  rock,  producing  the  false  appearance 
of  an  altered  substance. 

There  can  be  little  doubt  that  many  rocks  resulting  from 
the  deposit  of  detritus  have,  mure  particularly  when  such  de- 
tritus has  been  in  a  highly  comminuted  state,  suffered  altent- 
tion  by  the  chemical  action  of  various  substances  on  each  other. 
Changes  have  also  been  produced  by  the  percolation  of  water, 
charged  with  various  substances,  through  rocks.  Matter  ao- 
luble  in  water  is  thus  conveyed  from  a  superior  to  an  inferior 
rock.  The  cavities  or  vesicles  of  igneous  rocks  filled  with  car- 
bonate of  lime  and  other  minerals,  constituting  an  amygdaloid, 
alTord  a  well-known  illustration  of  this  percolation. 

The  change  in  the  mtneralogical  character  of  certain  calca- 
reous rocks,  at  ditterent  points  of  the  area  which  they  may 
happen  to  cover,  has  been  previously  adverted  to,  and  it  has 
been  shown  that  in  the  oolitic  group  there  was  &  probabili^ 
of  a  portion  having  been  produced  at  the  bottom  of  a  deep  sea, 
while  other  parts  were  formed  in  shaltower  waters.  The  phy- 
sical circumstances  under  which  the  different  parts  of  the  m- 
posit  would  be  placed,  could  scarcely  do  otherwise  than  infln- 
ence  the  product;  but  what  that  precise  influence  may  have 
been  we  are  as  yet  ignorant :  it  may,  however,  be  anticipated 
that  the  differences  of  pressure,  and  the  liability  to  be  disturbed 
by  currents  in  one  situation,  while  the  latter  might  be  scarcely 
felt,  if  not  entirely  absent,  in  another,  would  alone  caose  a 
great  variation  in  the  mtneralogical  teltture. 

It  might  also  happen,  that  in  a  deep  part  of  an  ocean  suc- 
cessive depositions  were  effected  during  periods  when  frequent 
changes  were  produced  in  other  and  remote  situations,  so  that 
though  contemporaneous  there  should  be  no  mineralogical 


Oil  t/tf  tUevatiwt  ofMowitaitu, 


Ml 


agrcenieat  between  tliem;  and  if  in  tlte  course  ofeveaiM,  the 
coatinuQiis  and  qui«t  deiM»iu  were  ujilteavecl,  and  a  oontinent 
be  tlie  result,  lb«  difficulty  of  idcDtilyiiif;  clear  divisions  in  the 
one  pliice  with  the  iiinss  in  the  other  would  be  insurmountable. 
ill  It  more  tlmn  prolwbic  timi  tlii»  siippukilioii  liat  been  rcslizad 
on  (he  suriiice  of  our  jiUnL-l,  and  Unit  cveiitiiuUy  j^ulogtsta 
:Will  show  less  deterui  inn  lion  in  itlentilying  depoaiis,  more  pur- 
ticularly  those  of  moderate  comparative  antiquity,  over  very 
Considerable  distances.  It  is  much  more  desirable,  tor  in- 
'Stancc,  that  India  should  be  described  with  reference  to  itself, — 
••u  that  when  its  grology  sltall  have  been  sufficiently  advanced, 
J^urojic  may  be  fiiirly  com|>»red  wiih  tl, — titan  thiil  iIktc  should 
be  a  dcternilnuiion  to  find  nothing  but  Luro[><.'Hn  ctiuivalcnts 
ill  thai  quarter  oftlie  world. 

On  t/it  Elevalion  q/' Mountains. 

Although  the  direction  of  the  various  cb«i»s  ot  tnouiitainc 
:m  lun^  vn;{a<rcd  the  attention  of  geologists  and  gcogrupher>>- 
«nd  ullliuiij^li  the  ilircclion  of  upturned  slrntn  has  uUo  lung 
been  noticed  by  the  foriiier,  and  tbiiiid  gcncrnlly  lu  coincide 
witit  diat  of  the  moiiutjun  chains  which  iliev  con.stituic,  it  has 
only  been  recently  and  since  the  labours  ot  M.  Elie  dc  Beau- 
jnoot,  that  tJie  subject  has  acquired  a  new  interest,  and  will 
henceforth  form  an  important  branch  of  geological  investiga- 
^on,  whether  the  theory  of  this  ilistinguislieil  geologist  shall 
•veutually  be  found  tenable  to  the  extent  supposed,  or  require 
Very  mntennl  niodiiicntions. 

Von  Biich  iippcors  some  lime  «iiice  to  have  discovered  that 
the  niountain-syilciu*  of  Geniiany  were  not  cunieiuiMraneous, 
tut  were  of  distinct  dates ;  and  geologists  had  long  been  in  the 
Jiabit  of  noticing  the  unconformable  position  of  strata,  an  older 
•nd  inferior  rock  huvins  been  upheaved,  while  a  newer  rocfc 
rcstt-d  upon  the  etiges  ol  the  upturned  scral.i.  I  lerc,  liDWcvcr, 
tlic  »uhjecl  seemed  to  rc&t,  until  M.  Elie  dr  Uenuniout,  from 
•  s«rit>  of  very  exact  observiiliotis  in  ccrlaiii  purls  of  Knince 
Mad  the  Alpx,  remarked,  (hat  the  dislocation*  of  the  Strata  were 
not  only  referrtblv  to  distinct  epochs,  but  that  there  was  a  pa- 
rallelism between  dislocations  and  upheaved  mountains  of  the 
same  dale;  and  he  further  considered  that  tlieso  events  pro- 
duced breaks  in  tlio  rocks  then  in  the  course  of  dcpmiiion,  so 
^lat  those  subsequently  formed  rested  miconlomiably  on  ibe 
disturbed  strata  of  the  older  rucks. 

To  determine  Uic  f;[en«ral  unconformable  position  of  two 
Xocks  sonietiiiieK  retjuii-es  very  great  care,  though  at  first  sight 
jt  may  apf>ear  extrenicly  easy  to  observe  whether  oDc  rock  rests 
on  the  upturned  edges  of  another,  or  not;  and  so  it  uodoubl- 
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edly  is  in  man;  cases ;  but  when  they  meet  at  small  m^ta*, 
or  the  one  rests  on  the  contortions  of  the  other,  the  inqniiy 
becomes  more  difficult,  and  it  requires  numerous  obserrationB 
to  be  certain  of  the  general  fact.  The  difficult  in  the  case  of 
contortions  will  be  seen  in  the  annexed  cut. 

If  a  section  be  obtained  on  in     1 1  r 

the  left  or  right,  it  wUl  very  „  .^.^zJ^ 

easily  be  seen  that  the  beds 
a  a  rest  upon  the  contorted 
straU  b  b ;  but  if  one  were       *  eh 

only  observed  at  c,  the  unconformable  position  of  the  two 
rocks  might  be  doubUui.  The  student  may  perhiq»  ctHinder, 
that  from  a  litde  research  in  the  same  place  he  would  sooo 
find  evidence  of  the  disturbed  condition  of  the  strata  beneath; 
and  if  the  contortions  were  always  on  the  small  scale,  and  nv 
tural  sections  common,  such  would  be  the  case:  but  when  the 
latter  are  scarce,  or  the  undulations  and  contortions  on  the 
large  scale,  the  great  bends  being  measured  by  miles  instead 
of  fathoms,  the  subject  is  not  so  easy.  It  mav  be  stated  as  an 
example,  that  the  moss  of  the  calcareous  Alps  is  considered 
to  rest  unconformsbly  on  the  mass  of  those  composed  of  prc^ 
tc^ine,  gneiss,  &c.;  but  the  situations  where  the  contraiy 
opinion  may  be  formed  are  very  numerous,  the  sections  there 
exposing  perfect  conformability.  It  also  requires  great  care 
in  tracine  strata  up  to  a  mountain  range,  for  the  purpose  of 
ascertaining  its  relative  antiquity,  to  distinguish  between  those 
beds  which  have  been  decidedly  upturned  subsequently  to  do- 
position,  and  those  which  may  have  originally  taken  a  small 
angle  during  their  formation  on  the  flanks  of  a  cbain,  pre- 
viously elevated  to  a  certain  extent. 

Perhaps  the  annexed  diagram  may  assist  the  student  in  com- 
prehending the  manner  in  which  the  relative  age  of  moimtain 
ranges  is  determined  from  the  position  of  strata. 

If  the  rocks  a  a  are  found  resting  quietly  on  the  upturned 
strata  b  b,  it  is  inferred  that  b  b  have  been  disturbed  previous 

Fig.  117. 


•  A  general  unconformability  does  not  always  prove  a  movement  in  the 
bferioT  rocks  prior  to  the  deposition  of  the  superior ;  for  supposing  a  giren 
series  to  be  so  produced  that  the  newer  rocks  may  be  fomiEd  within  succei- 
sirely  diminlsMng  areas,  and  another  deposit  to  cover  the  whole,  it  ii  evi- 
dant  that  the  higher  mass  will  so  Car  rest  uuconformably  on  the  inferior 
rocki  that  it  will  cover  them  all  in  succeuion.     Now  this  is  what  hu  h^^ 
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to  the  deposition  of  a  a;  and  consequently,  if  air  tw  n  known 
rock  occupying  k  ccnain  plnc<-  in  tho  sencs,  wc  olxiijn  a  rcln- 
tiv«  date  for  ilic  elevation  of  ^  A,  so  fur  as  rclnlcs  tona;  luit  if 
it  should  chance  thnt  there  are  no  coninionlv  knon-n  dc|)cKiiiH 
absent  between  them,  ue  nhtnin  llie  exact  relative  date  of  the 
clL-vntion  of  so  much  of  the  mountains  as  do  not  exhibit  any 
other  unconforniabilit;  of  strata,  and  of  the  whole  range,  if  no 
Midi  nncon forma bility  can  be  detected.  When  however  this 
doet  occur,  as  in  the  above  diagram,  wc  Icnni,  that  more  ituin 
one  elevation  of  strata  hnf  taken  place  in  the  same  chain,  fur 
hb  resting  in  discordant  stratification  on  c,  proves  that  c  was 
tilted  up  prior  to  the  depoaitiou  of  bb;  so  tlini  in  this  case 
there  would  bcevidenceof  two  disturbances  in  lite  same  chain, 
and  the  relative  dates  of  both  would  t>e  obtained  on  the  same 
principles.  It  will  be  obvious  if  two  lines  of  elevated  strata 
cross  each  other,  there  would  be  much  confusion  where  llicy 
traverse;  and  should  great  violence  have  been  employed,  »« 
that  the  strata  be  even  thrown  over,  it  will  reijiiire  much 
caution  to  determine  the  relative  nge  of  the  Irnctures  at  thoae 
points. 

From  the  obliging  conimunieations  of  M.  Eiiedc  Beaumont, 
it  appears  that  he  now  considers  he  can  distinguish  twelve  sy- 
stems of  moimtatns  in  Europe,  each  regarded  n.«  characterized 
by  the  relative  direction  and  elevation  of  its  strati),  and  each 
elevation  as  corresponding  with  a  solution  obu-ned  in  ihc 
continuity  of  the  sedimeMliin'  (le|>0)>iu,  al'to  of  Kurojx:*. 
These  various  sy«teiii!t  are  vl-.  follows,  conimcDcing  witii  that 
of  the  greatest  relative  antiquity; 

I.  S^sUm  of  H'fttmorelaitd  and  the  tfttndsntct.— The  direc- 
tion of  the  slate  rocks  in  Westmoreland  is,  according  (o  Prof. 
Sedgwick,  N.E.  by  E.  and  S.  W,  by  W. ;  aixl  that  of  the  slates 
and  grauwackc  of  the  Eifcl,  the  Hund^ruck,  nitd  of  the  N'atsau 
MouiKjiins  about  N.K.  and  8.  W.  The  stales,  graiiwacke,  and 
grauwucke  limestones  of  the  northern  and  central  purt  of  the 
\osaei  have  the  same  direction.  The  carboniferous  rocks  reK 
on  the  upturned  rocks  of  the  Nortit  of  England ;  coal-measures 
repose  upon  the  edges  of  those  of  the  Vosges ;  and  the  carbo- 


pentd  with  the  elialk  and  ooUta  pmip*  in  England,  tho  former  overlapping 
die  varioui  nambar*  of  the  luur  na  uiey  lucccuivcly  fine  ofT  Sec  Svclioni 
and  Vi«n  illuitrntivc  of  Gcolo^oJ  Phirnonienn,  for  an  overluu  of  Ui« 
dialk  on  llic  coaiti  of  Uonel  and  I>«voo.  Thv  aiiglrit  at  which  ui«  ctvla- 
CMU  and  oilier  rocki  meet  u  tliere  >v  tmall,  that  ihrir  uiicoiifDRnalnlilv 
eonld  icucfly  be  dMonniaod  oi  an;  (lUticuUr  pomt,  though  ia  the  mau  tt 
it  evident 

•  M.  Hi*  dc  Bcoumonl'i  communicatioa  to  me,  of  wliirli  llic  iriranipa- 
nriog  iltMch  it  a  brief  notice,  ttill  be  found  ia  Uie  Pliil.  Mag<  and  Aaaalt 
«f  Pliilowphr,  for  October  1B31. 
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nirerous  rocks  of  Belgium  uml  $nnrbruck  were  probably  de> 
posited  at  the  foot  of  the  Kifcl,  Hdnilu-uck,  &c. 

II.  System  of  the  Ballom  [  I'oigesX,  and  of  the  HHls  of  tie 
Socage  {Calvados). — It  U  observed  under  Ihi.t  h«»tl,  thut  tha 
first  iiv«icin  only  shows  thai  the  slates  aitdf^r.iuwackeof  WcsU, 
nioreland  and  the  Ilundsruck  have  been  elevated  beforv  ib«J 
deposition  of  the  carbon ifcroii!>  scries;  hut  it  would  also  ofh 
pcor  that  there  hns  been  nn  clcvHiion  of  strata  before  the  more 
recent  tranMlioti  str.-iiu  were  dep»»iied,  so  that  the  Utter  have 
nut  bt-c"  dvvuted  in  n  N.M  uiid  S.  W.  direction,  hut  would  on 
the  contrary  seem  to  have  been  formed  on  upturned  beds  of| 
the  former.  Sue!)  are  the  calcareous,  marly,  atui  nrcnaceous 
deposits,  with  Oiiltoceratitcs,  Trilobiles,  iic.,  in  Podoiin,  of  the 
environs  of  St>  Pctcrsburr;,  niid  of  Sweden,  where  they  are  but 
slightly  removed  from  their  originiil  horizontal  position.  Such 
arc  also  the  iriiuMtion  bedw  ol  Dudley  and  Gloucestershire; 
and  posiiibly  alio  llie  iran.-iiiion  beds  of  the  South  of  Ireland 
may  be  included  in  the  same  list,  which  M.  Klie  de  Bcnumoot 
considers  may  also  contain  certain  .slate  and  grauwnckc  beds 
with  nnlhracilc,  forming  the  south-east  angle  of  the  V'osgcs. 
AVhcn  these  beds  are  nut  horizontal,  they  are  dislocnteu  in 
dircctiunK  the  must  marked  of  which  is  comprised  between  ao 
E.  and  W.  line  and  uiic  K.  15"  S.  wid  W.  15°  N. 

III.  Splci  of  Hit  North  ofEnghnd. — Tliis  is  the  north  itnd 
south  ningeof  the  eiuhonilerous  series,  noticed  bv  Prof.  Sedg- 
wick. It  is  coji.tidered  to  have  been  produce*/ immediately 
previous  to  (he  deposit  of  the  red  conglomerate  (roihSiegendesji. 
M.  Elie  de  Beaumont  remarks;  "'I he  elevation  of  the  chain 
in  the  North  of  Engtnnd  is  not  probably  an  isolated  phteno- 
mcnon  ;  but  if  we  glance  nt  the  geological  mop  of  Engliiiul  by 
Mr.  Gre<'nough,  or  that  iiccompiinying  the  memoir  of  PruC 
Bucklaiid  and  Mr.  Conylienre  on  the  environs  of  Bristol,  we  ■ 
are  nalurully  led  to  remark,  that  tite  pruhlematicid  rocks  which 
penetrate  and  dislocate  the  coal  deposiu  of  Shrewtburv  and 
Colebrooke  Dale,  and  those  which  Ibrm  the  MiiNcrn  liitls, 
appear  lo  be  connected  with  a  veries  of  fractures  which  run 
nearly  N.  and  S.,  and  are  prolonged  across  the  more  itrccnt 
transition  and  the  carbonilerous  rocks  to  the  environs  of 
Bristol."  (i  is  also  considered  prubnhic  that  the  form  of  the 
west  const  of  the  departinenl  of  La  Miinehe,  which  mns  nearly 
N.  and  S.,  may  be  due  to  a  fracture  of  thi\  age. 

IV.  System  of  the  Nelfierlantls  ami  South  /)'«/«. — 'Fliis  is  the 
great  E.  and  W.  range  of  the  carboniferous  rocks  from  the  en- 
virons of  Aix-ht-Chnpelle  to  St.  Bride's  Bay,  Pembrokeshire, 
which,  whenever  visible  from  beneath  other  deposits,  exhibits 
thin  general  direction  lor  about  400  miles.  It  is  considered 
that  the  beds  of  the  (new)  retl  sandstone  series  which  repote 
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on  iliis  (litlocadon  are  not  so  ancient  as  those  noUcol  in  lh« 
lirevioiitt  group". 

V.  Stfftcm  <^thf  Rhine. — TJic  Vosges  and  itic  Swarzwnld 
lermiimte  »|>|io!iit«  one  »n4>l)icr  in  iwo  long  rlifllt  paniUd  to 
each  other  «ikI  to  t)ie  rotime  oflhe  Uhint-.  Tiiese  are  a|^* 
renity  clue  to  great  faults,  havinj^  a  direction  8.  lA"  W.  and 
N- 15"  E.  These  fractures  preceded  the  deposit  of  the  rocks 
in  the  basin  c^  Alsace,  among  which  are  the  red  or  variegated 
>tnn<)sloiic  (grcs  bigarr^},  the  miischvlknik,  and  the  variegated 
tiinrlK. 

VI.  System  of  the  S.W.  coaU  of  Britleint/ and  <^  Im  VetuUe, 
of\fo7xan,  of  the  H'i/rmei'v>alifgfliirgr,aniiqflAir'J'/iuringet^ealiL 
— The  general  direction  of  this  system  is  iVoro  N.W.  toS.E. ; 
and  while  the  red  or  variegated  marls  (marnes  iri^^),  the 
muschclkalk,  and  all  older  strata  have  been  thrown  out  of  their 
original  ])«sitions,  tlie  oolitic  scries,  comprcltciiding  the  lias  and 
it*  lower  ondMone,  have  remained  uiKlistiirbod  in  lliesc  van- 
Oii-t  sittiations. 

VI  I.  System  of  the  PHas,  the  CfAe  iFOr,  and  the  Efzgebirge. 

\  —\a  this  system,  which  also  contains  a  portion  ofdieCevennes, 

'  the  strata  arc  disturbed  up  to  the  oolitic  rocks  inclusive,  whUe 

the  cretaceous  scries  (grcci>  sand  and  chalk)  rcn>ain  apparently 

in  the  fwsition  in  which  they  wt-rc  deposited,     llic  direction 

of  this  system  is  considered  to  be  N.K  and  S.W. 

VIII.  Siffiem  of  MuHl  /Vw,— "The  French  Alps  and  the 
south-west  extremity  of  the  .turn,  tVoin  die  environs  of  Antiliet 
to  (hose  of  Pont  d'Ain,  and  Lons  le  Saulnier,  present  a  series 
ofcresuand  dLsIocalions  with  a  direction  towards  the  N.N.W., 
in  which  the  older  rocks  of  the  Wealden  formation,  the  green 
sand,  and  chalk,  arc  found  upheaved,  as  well  as  tliosc  of  the 
oolitic  series.  'I'hc  pyramid  of  primarval  rocks  comptKiiig 
Mont  Viso  i«  traversed  by  enormous  faidts,  which,  from  their 
dir<-ction,  evidently  l)eloitg  to  thit  sj->tem  of  fractures.  The 
cn.item  crests  of  the  Devolny,  on  the  north  of  Gap,  are  formed 
of  the  oldest  beds  of  the  green  sand  and  chalk  tlirown  up  in 
the  direction  in  question,  and  raised  more  than  4T00  English 
feet  above  the  sea.  At  the  feet  of  these  enormous  escarp- 
ments are,  horizontally  <lepositcd  and  at  more  than  2000  fi:«t 

*  It  ilioiild  be  hctc  no(ic«l  Uiat  Knn«  recnnt  obicrvntioii*  Bman)[  the 
Mmdip  llilli  have  iliuitn  nic  tiinl  ibpy  huvc  been  diBlucatcil  in  N.  and  S. 
linei,  mbwiiuriilly  lo  llirii  E.  aiiJ  W.  clwutinii.  TlirKv  roullii  nrr  ilic  cran 
eoamt  to  wril  knoini  to  tha  mintn  i>r  ihr-  dUtricI,  tiiid  nhiliil  dinttubnncM 
parallel  lo  the  linn  nf  diiloeatim  in  Sj-iirm  III.  Faulii  vilh  n  xcncrdl  N. 
and  S.  dircclKoi  ate  alio  oUotvsUo  in  the  Bliu-kdowu  Ililli,  to  ilic  xmili  of 
the  WatcTD  Mcndipt.  Tlinr  latl«r  trtrc  ckurly  pniduccJ  attvr  ilia  dupunt 
of  th«  chalk,  and  perlinpn  nt  cirtain  itijirnctrurwitia  nets:  whathn  tb»y 
may  or  majr  nnt  be  cuiilviTifiaranftn)*  with  the  N.  and  S.  MtmdJp  budta  n 
tiui  fel  dcUmiinad. 
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lower  down,  tliose  upper  beds  of  the  cretaceous  sj'stem  which 
arc  (jistingiii»l>nl  rrotn  the  rest  bj*  the  preseace  of  StimimUi Us, 
Cerithia,  AMpuSUtruc,  and  other  shells,  the  j^ncni  of  which 
were  long  cotuidcrvd  nx  excliisivi'ly  found  in  the  tertmry  (»u- 
pncrelttctiou.t)  rocks.  Tiiuii  it  wus  bclwccit  ihe  two  portiontj 
of  that  which  ii  con>monly  termed  ilic  xeriex  of  tite  Weeldei 
formation,  green  sand,  and  chalk,  that  the  heJs  of  the  Mout 
Viso  system  have  been  thrown  up." 

IX.  Pf/renco-Apemiine  Si^lem. — "  This  includes  tl»c  wliolc 
chain  of  the  Pyrenees,  the  iiortliem  nnil  tmmc  other  ridge»  of 
t)»e  A|>eiinincs,  tlie  calaireoiis  chiiinit  on  tlte  »0Tth-«HM  of  ilie 
Adriatic,  those  of  the  Morea,  nearly  the  whole  Car[iHlhiaiiJ 
chain,  and  a  j^^rent  series  of  inequalities  continued  from  ihst^ 
chain  through  the  north-east  escarpment  of  the  Hartz  Moun- 
tains to  northern  Germanv."  The  general  dircaion  of  tlus 
system  is  about  W.N.W. 'and  E.S.E. 

X.  Sijitrm  of  thr  Islands  of  Corsica  and  Sardima.—T^n 
elcviitioii  is  considered  to  hiivc  taken  place  during  tlie  supra- 
crelnceou.t  jierlotl,  and  it  is  remarked  tiiiit  the  north  and  south 
direction  of  the  system  in  Corsica  and  Sardinia  is  ol»erved 
"in  many  small  valleys  and  ridges  of  mountains  in  tlie  Apen- 
nines, and  in  Istria,  and  in  the  disposition  of  many  volcanic 
masses  and  tnctallifcrous  sites  of  Hungary." 

"  It  is  worthy  of  remark  that  the  directions  of  the  system  of 
the  I'ilas  and  tne  Cote  d'Or,  of  that  of  the  Pyrenees  and  that 
of  the  isliuids  of  Corsica  and  Sardinia,  arc  rcvpeciively  neailj; 
parallel   to  those  of  the  »y«lein  of  W'eslniorelund   and  ihcl 
Hundsruck,  of  llie  sysL«-m  of  die  llalluii:*  and  of  the  Bocaj^eJ 
and  of  the  »ysteni  of  ihe  North  of  Knglaiid.    The  correspond-' 
ing  directions  differ  but  a  small  number  of  degrees,  and  the 
corresponding  systems  of  the  two  series  have  succeeded  eadki 
other  m  the  same  order;  leading  to  ttic  supposition  ihnt  tbcrr| 
has  been  a  kind  r>f  periodical  recurretite  of  the  same,  or  nearly 
Uie  same,  directions  of  elevation." 

XI.  System  of  the  iVrstemAlps. — The  mean  direction  of  this 
system  is  about  N.N.E.  and  S.H.W.,  and  the  elevation  is  con- 
sidered to  have  taken  place  after  (he  deposit  of  those  recent 
supracretaceoUB  beds  named  Shelly  Molassc  (molasse  coquU' 
tiae],  beds  contemporaneous  with  ihe J'afiluns  of  Tourninc. 

11)c  direction  of  strata  is  of  u  complicated  chiiracter  where 
this  system  and  that  (o  be  next  mentioned  cros»  each  other,  tu 
they  do  around  Uie  Mont  Blanc,  Mont  Ilose,  and  Finstcraiu- 
boni,  at  about  an  angle  of  4-5°  or  50°. 

XII. — System  of  tie  principal  Chain  of  lie  Alps  {.Jrotn  tie 
Vatais  into  Austria),  comprising  also  the  CJiains  of  the  VaUoux^  ■ 
the  Lebai-on  and  the  Sainte  Haume  (Promrce). — The  dircctioa^ 
of  this  system  is  about  E.  i  N.E.  and  W.  i  S.W.,  and  llw 
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strata  are  considered  to  bate  been  elevated  fireviouR  to  tbe 
dixpcrsiofi  of  tii«  erratic  blocks  aad  those  ftravek  which  have 
bevn  termed  diluvium,  but  wliich  in  die  vicinity  of  the  Alps 
are  round  lu  liaw  been  <lepnsited  upon  other  gravels,  gllca  of 
consitlerAbli;  iliickiieu. 

M.  Elie  de  Beaumont  Loncludes  with  tbe  followiiif;  olMcrra- 
lions:  "Tbe  independence  of  &uccctoive  setlitiienL-iry  forma* 
tions  is  the  most  impottant  result  obtained  from  the  Mudy  of 
the  Kuperficial  beds  of  our  clobe ;  and  one  of  the  principal 
objects  of  my  rcscnrclK'S  has  been  to  show,  that  this  great  lact 
\%  the  con«ec|iit;ncc  and  even  a  proof  of  the  indc|icndciicc  of 
mountain -systems  having  different  directions. 

"The  fibcl  of  a  general  uiiiformiiy  in  the  direction  of  all 
beds  upheaved  at  tne  same  trpocb,  uiiil  c»nKC4]uently  in  the 
c^e^ts  formed  by  these  beds,  is  perlia|M  u»  important  in  the 
study  of  mountains,  as  the  independence  of  successive  forma- 
tions is  in  the  study  of  superimjiosed  beds.  The  sudden 
change  ol'dircction  in  passing  from  one  group  to  another  has 
nermiUed  ihv  division  of  Kuropcan  chains  into  a  certain  niinv- 
Der  of  ili-ttiDct  t.y».itm»,  which  penelrntc  and  soroctiiiKs  crou 
each  other  witliout  becoming  coiif«)midcd.  I  haw  recognised 
from  various  examples,  of  which  tlic  imnilicr  now  amounts  to 
twelve,  that  there  is  a  coincidence  between  the  sudden  changes 
established  by  the  lines  of  dcmarcaticHi  observable  in  certitin 
consecutive  stages  of  the  swlinientary  rocks,  and  the  elevation 
of  the  beds  of  the  same  number  of  mounlain-sy>ilcnis. 

**  Pursuing  the  subject  as  far  as  my  mciins  of  abser\'ation 
and  induction  will  iwrmil,  it  has  appeared  to  me,  tlint  the  dif- 
ferent vysteniK,  at  least  those  which  ore  nt  the  nunc  time  the 
i»o«t  striking  and  recent,  are  cotnpo»ed  of  •  c«ruin  number 
of  small  chains,  ranged  parallel  to  tlie  semi-circumference  of 
the  earth's  surl'ace,  and  occupying  a  7^ne  of  much  greater 
Uogtb  than  breadth ;  and  of  wlitcli  the  length  embraces  a  con- 
ridcrabie  fraction  of  one  of  the  great  circles  of  tlic  terrestrial 
sphere.  It  may  be  ob^encd  respecting  the  hypothesis  of  eaeli 
of  these  mountain-systems  being  the  product  of  a  single  epoch 
of  dttlocatJon,  that  it  is  eosier  ^geometrically  to  conceive  tlie 
manner  in  which  the  »olid  crust  of  tlie  glot>e  may  be  elevated 
into  ridges  along  a  considerable  [x>rtiun  of  one  of  its  great 
ebdes,  than  thnt  a  similar  effect  may  have  been  produc«i  in 
a  more  restricted  sjmicC' 

"  However  well  established  it  may  be  by  facts,  the  n.iscm- 
blage  of  which  constitutes  posiUve  geology,  that  tlic  surface  uf 
the  globe  has  presented  a  Long  series  of  tranquil  periods,  each 
separated  from  thnt  which  follnwed  it  by  a  sudden  and  violent 
convulsion,  in  which  n  portion  of  the  eartli's  crust  was  di^Jo- 
cated,— that,  in  a  word,  tht*  surface  wai  ridged  at  intervals 
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in  different  directions;  the  mind  would  not  rest  satis6cd  if  it 
ilid  not  pcrccirr,  among  those  causes  now  in  action,  an  elt> 
ni«nt,  fitted  from  time  to  tiinc  to  produce  disturbances  dif- 
fer«nt  from  tlie  urdiiiory  mitrdi  of  ific  pW-tiomcnu  whidi  »e 
DOW  witness. 

"The  idea  of  volcanic  action  naturallv  presents  itself  wbeii 
we  search,  in  the  enisling  state  of  things,  ibr  a  term  of  com- 
parison with  these  grral  phtf  nomcna.  They  nevertiiclcM  do 
not  (ippear  susceptible  of  being  referred  to  volcanic  action, 
unlesx  we  define  il,  witli  M.  Humboldt,  lis  being  /he  ittfiurnee 
exercistni  in/  the  intfrior  of  a  fitauct  on  iU  exterior  cortring 
during  ils  tliffcient  .Uaga  of  refrrgeratiiin. 

"  Volcanos  arc  fre(]uently  arranged  in  lines  (bllnwing  frac- 
tures parallel  to  mountain  chains,  and  which  orij:;inate  in  Ui« 
elevation  of  such  chains;  but  it  does  not  appear  to  me  that  «« 
can  thence  fegard  the  elevation  of  the  chains  ihcmselvcs  as  due 
to  the  action  of  volcanic/oci,  taking  the  words  in  their  ordinary 
and  reMricted  »*ensc.  We  am  va.tily  conceive  li«w  a  volcanic 
Jhcui  may  produce  accidents  circiilurly  and  in  the  Ibrni  of  i-iiy» 
from  a  central  point,  but  we  cannot  conceive  how  even  many 
united _/&ci  could  produce  those  ridges  which  follow  a  commoa 
direction  ihroiigh  several  dcsrces. 

**  Volcanic  action,  such  as  it  is  commonly  understood,  could 
not  therefore  be  iticlf  tlie  first  cause  of  these  great  phfenotncna ; 
but  volcanic  action  appears  to  be  related  (and  this  is  s  subject 
which  has  long  occupied  M.  Cordicr,  though  he  hiiK  considcml 
it  under  another  point  of  view,}  with  the  high  lciii|)cniturc  now 
existing  in  the  interior  of  the  ^lubc. 

"  Now  ilie  secular  relrl^reratton,  that  is  to  say*  ilie  slow 
difluslon  of  ihe  primitive  heat  to  which  the  planets  owe  their 
spheroidal  forms  and  the  generally  regular  disposition  of  thcitu 
beds  from  the  centre  to  the  circumference,  in  llieordcr  of  s])^ 
ctfic  gravity, — the  seculnr  refrigeration,  on  the  niarcii  of  which 
M.  Foiiriur  has  thrown  so  much  light,  does  oflcr  an  clement 
to  which  these  cxiraordinary  etlecls  may  be  referred.  Tliis 
element  U  the  relation  which  a  refrigeration  so  advatMx-d  as 
that  of  the  planetary  bodies  esiablisnes  between  the  capacity 
of  their  stolid  crusts  and  the  volume  of  tlieir  intemal  niaKMss. 
In  a  given  time,  the  temperature  of  the  interior  of  the  plai>eis 
is  lowered  by  a  much  greater  quantity  than  that  on  their  sur- 
faces, of  which  the  refrigeration  is  now  nearly  insensible.  We 
arc,  undoiilncdly,  igiioriml  of  the  physical  properties  of  the 
matter  cumposing  the  interior  of  these  bodie.s ;  but  analogy 
leads  us  to  consider,  that  die  ine()tiality  of  cooling  above  no- 
ticed would  place  their  crusts  under  the  necessity  ol  coniinuaily 
diminishing  their  capacities,  notwithstanding  the  nearly  rigo- 
rous constancy  of  their  lenipcrature,  in  order  that  they  should 
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not  cease  to  embrace  their  interniil  miusoi  exactly,  tlie  tem- 
perature ol' which  (liminiKlief  xensiblv.  Tbey  must  therel'are 
depart  in  a  slight  and  prugrefisive  manner  Irom  (he  spheroidal 
figurv  proper  to  them,  and  corresponding  to  a  msximum  of 
CBpHcity;  and  the  t(r»ihiidly  increasing  tendency  to  revert  to 
that  figure,  whether  it  nets  nione,  or  n-helhcr  il  combines  with 
Other  inteninl  ciiowsol' change  which  the  plsnet^  niny  contain, 
tnaVi  vt'ilb  great  prolwbility,  completely  account  lur  the  nilgcs 
ana  protuberances  which  have  been  formed  at  intervals  oit  the 
external  crust  of  tlie  eartli,  and  probably  also  of  all  lite  olhcr 
planets*." 

From  this  sketch  of  M.  Elic  dc  Beaumont's  theory,  in  which 
his  views  respecting  the  connexion  ol'  <Hslan(  mountains  with 
llioxe  of  Europe  have  Iwcn  omitted,  it  will  be  evident  that  it 
will  retpiire  much  lime  luul  very  exact  tilwervatiwi  in  various 
parts  of  the  world  before  we  can  fiiirly  axcenain  what  arc  ex- 
ceptions and  what  the  general  rules.  It  will  have  been  oltsprved 
that  M.  Klie  de  Beaumont  has  already  remarke<l  on  (be  near 
parallellsni  of  three  particular  svstcms  respectively  with  three 
Other  particular  systems  of  European  nioimiains,  leading  to 
the  presumption  that  parallelism  is  alone  insufficient  to  deter- 
mine the  relative  age  uf  an  eleviucd  nuige  of  strata :  a  coa- 
dusion  that  may  be  still  further  $trenglhen«d  by  observing 
certain  lines  of  disturbed  strata  in  the  Rrilish  Isles,  which, 
when  we  regard  the  general  surface  of  the  world,  are  not  far 
diitunt  from  each  other. 

The  dLsturlied  strata  in  the  Isle  of  Wight  range  east  and  west, 
as  do  tliosealsoin  the  Weymouth  district,  in  tlie  Mendip  Mills, 
in  a  large  part  of  Devonshire,  and  in  Soutb  Wales.  'I  he  date 
of  the  elevation  of  the  Iclc  of  Wiglit  beds  was  certainly  pos- 
terior to  the  deposition  of  tlie  London  clay,  and  there  would 
appear  little  reason  to  doubt  that  tlie  dUturl)cd  and  fractured 

iidition  of  the  Weymouth  district  iraa  e0ecled  nl  the  same 
time.  But  when  we  continue  our  reaearches  into  l)ev»n.ihire, 
we  6nd  that  the  east  and  west  arrangement  of  a  large  pi'0{>or- 
ijon  of  the  grauwackc  in  that  country  was  produced  anterior 
to  the  depoatt  of  the  (new)  red  saiHlstonc  series,  since  the  latter 
rests  upon  the  upturned  eilgesof  the  former  f.  If  we  now 
proovcd  nortli wards  to  the  cnrl)onifen>U!i  rocks  of  tlie  Mendips 
•nd  South  Wales,  we  End  theyal&o  have  siifTerMl  an  elevation 
m  an  east  and  west  direction,  prior  to  the  formation  of  the 
(new)  red  sandstone;  so  tliat  ui  the  southern  parts  of  England 
the  strata  have  bean  twice  elevated  in  a  given  direction  at  dif- 

•  Ktir  it  BfAiimnnl.  MSS. 

t  Roih  the  one  and  the  othtT  harp  been  nibmiiipnllf  fncturtd,  and  niny 
of  the  faults  have  looiewlul  of  cut  *nd  vt*l  tUrvctiou. 
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ferciit  dates ;  and  if  ve  continue  our  researches  ''^'^  Rrtti,  froni 
il)e  observatioDs  of  Mr.  Weaver,  tliat  the  grauwacko  in  the 
South  o(  Iri-lniid  was  elevated  previous  to  tlie  deposition  of 
the  old  red  uindk-lotic,  itlso  in  an  east  and  west  direction;  tbn* 
afTordiiit;  iliree  elevittionit  of  straiu  (not  far  divUint  from  each 
otlic-r)  ill  tJie  same  direction,  but  at  dilTerent  dates  *. 

In  oiIi;(iiig  these  observation*  it  is  by  no  means  intended  to 
combat  the  jjcneral  principle  of  the  poMihly  cuntem{M>raneous 
elevation  of  strata  at  various  and  distant  places,  resulting  from 
the  gi-adual  refrigeration  of  the  globe;  beds  of  various  kinds 
having  been  stibsctiucntly  and  quiclly  deposited  over  \ttTgt 
areas,  on  such  disturbed  strata;  but  »imp!y  to  remark,  that, 
though  pa  ml  lei  is  Ml  may  fi-e(|ueiitly  exist,  it  may  not  be  ii  neoc»> 
siiry  condilion  of  conti:inj>oriiiieou>ly  elevated  strata;  for  per- 
haps l>v  tidying  too  mucii  stress  upon  this  point,  yte  not  only 
are  in  danger,  in  the  present  slate  of  our  knowledge,  of  permit 
ting  theory  to  take  the  lend  of  facts,  but  of  shutting  ourselves 
out  from  a  consideration  of  other  possible  lines  n-hich  contem- 
poraneously elevated  straiti  may  tbtlow.  And  should  it  even- 
tually be  discovered  that  coutr-inponinrmiidy  diiiturbed  beds 
arc  by  no  means  imrallel  though  stil!  in  straighl  lines  it  does 
not  appear  that  the  main  principle  of  M.  Llie  de  llenumont's 
theory  would  be  afTected  by  it.  What  lines  may  eveiitiiaily 
be  found  to  prevail,  will,  as  previously  remarked,  require  mucn 
time  and  great  patience  to  discover;  but  let  the  event  be  as  it 
mav.  geologists  will  not  llie  less  have  reason  to  feel  thankful 
to  M.  Klic  dc  Beaumont  for  having  rescued  the  subject  from 
the  state  in  which  he  found  it;  it  being  impossible  but  that  the 
investigation)!,  to  which  this  theorv  will  necessarily  give  risc^ 
must  end  in  tlie  most  imjxirtant  attditions  to  geological  know- 
ledge -{-. 

It  has  already  been  noucod  by  ProU  Sedgwick,  that  the 
change  in  the  zoological  chnracler  of  defiosits  has  not  always 
coincided  with  disruptions  of  strata ;  and  the  student  will  have 
collected  from  the  foregoing  psgcs,  as  indeed  is  also  remained 
by  Prof.  Sedgwick,  that  there  was,  in  Europe,  no  intpoftaot 
change  in  the  general  /.onlogical  character  of  deposits  up  to 
tlie  teclislein  inclusive ;  the  first  great  altcrabon,  as  (ar  as  we 

■  ll  hiM  hem  cnnndRTRil  thnt  the  north  nnil  »auih  lin*  of  ibo  carboni- 
tr-ioiii  rorki  in  Norihrm  Enjiiiincl  woi  elcvaicd  al  a  dXTcrcnl  cpfrrh  from 
the  I'nit  nnd  viesl  litii-  uf  SuuVli  Wali^n  and  SotncnctiluTc,  but  it  niuil  h» 
couteitfi  lliiit  (liin  puinl  i»  fnr  rruin  Witig  |jr<7Vi>d. 

t  It  i»  line  ri^hi  lo  iafnnii  ihn  xtudciil  tlinl  various  olijoctionB  have  bMn 
made  la  thii  thunry  by  dilTcrent  Kcnlnjiiiil*,  mam  panicuiariy  ax  rfl>U«  to 
lomc  of  the  lines  of  clcviitimi  nnd  their  relative  dolei.  Dr.  Uout,  *hu  wat 
ananc  tlie  Grit  lo  notice  Ihnt  moiiiiluin-inautii  were  i-lcratcd  at  i)iibr«at 
dUM,  BM  inicrltd  a  sniici  uf  objectiuns  iu  the  Juumsl  dc  (ifologir,  torn.  iiL 
^338. 
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can  at  present  see  our  way,  beini;  observed  in  the  reniain»  en- 
tombed in  the  varieBat<Hliiftnd!itoiie(gresbigarri^i,andniusch«l- 
ItaW.  It  has  alreail;  be«ii  observed,  but  may  be  conveniently 
repeated  here,  tliat  the  effect  produced  on  animal  and  vegetable 
life  by  an  upburst  of  a  line  of  rocks  MifHcIent  to  produce  a 
ranj^e  of  moutitainK,  might  destroy  uU  (errvxtriul  aiumuls  and 
evi:i)  a  lar^e  proportion,  if  not  itie  whole,  of  tlie  vegetation 
within  the  uilhieiice  of  (lie  disturbinf:  cause,  not  only  by  pro- 
ducins  a  deluge  over  the  land,  which  might  wash  ofT  tlie 
animus  and  carry  away  a  great  proportion  of  the  vegetation, 
but  bv  elevaiuig  such  vegetation  inlo  colder  regions  of  the  at- 
iDos|)ticre  where  it  could  no  longer  cxikl  In  this  case  we 
suppoM;  liind  u)  situated  as  to  produce  platltx  and  to  Support 
Ivrrestriul  creatures;  but  it  will  be  evident  that  if  we  admit  a 
cotiiem|ioraneous  disruption  of  strata  at  difiereiit  points,  it 
would  take  place  under  various  conditions.  In  one  |)Iac«  it 
rosv  be  elTected  in  the  atmosphere,  in  nnotlior  in  shallow  ^as, 
and  in  a  third  beneath  a  great  depth  and  pressure  of  the  ocean; 
consequently  the  resulting  pha'iiomcDa  would  be  as  various  as 
the  conditions  under  nliicli  the  di>ruption  ainl  elevation  of 
ktriila  were  produced:  butit  will  be  obvious  that  tlie  dc»lructioa 
of  murine  life  would  lie  very  difficult,  and  we  can  .latrcely, 
from  known  lacts,  eoniiider  iiiat  there  has  been  a  disruption  of 
tlie  rocks  composing  tiie  earth's  surface  so  gnicral  as  to  annihi> 
late  all  marine  creatures  at  a  given  time,  even  wiih  every  allow- 
ance  for  the  operations  of  powerful  nnd  dettructivv  currents; 
though  we  can  conceive  ttiat  nejtr  (he  centn-s  of  every  great 
disUirbanoe  there  might  be  u  very  great,  and  u»  liir  as  related 
to  ocitain  areas  complete  destruction  of  marine  creatures. 

On  the  Occurrence  ofMetaU  m  Bods. 

To  enter  fully  into  this  subject  would  require  a  rolume ;  lite 
following  notice  \^  therefore  solely  intended  to  call  the  attention 
of  the  ttudcut  lo  a  few  circumKlunces  whidi  may  be  generally 
interesting. 

Metals  occur  in  rocks  either  disseminated;  in  bunches;  in  a 
net-work  of  strings  or  small  veins;  in  beds;  or  in  veins  fiUine 
fissnres,  which  traverse  beds  or  masses  of  rock.  When  nielau 
are  disseminated  through  u  rock,  us  tin  oflen  is  in  granite,  and 
iron  pvritcs  in  many  traji  rocks  nnd  clay  slates,  there  can  be 
lildc  cloubl  lliai  tliey  cunsliluied  original  portion*  of  the  rock, 
and  that  they  were  chemically  separated  from  (he  muxkdurinj; 
cun»>lidittion.  W'hen  nieials  occur  in  biniches,  as  the  cu)>|)«r 
at  Eclon,  SbifTordiliire,  or  the  lead  in  the  Sierra  Nevada,  in 
!>pain,  tliere  is  a  difficulty  in  considcHnt;  them  otherwise  than 
cunlemporaueous  with  the  rocks  iu  which  tlicy  are  included. 
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The  occurrence  also  of  metals  in  strings  or  smaU  veins  cnMung 
each  other  in  all  directions,  so  tliat  in  a  section  tbey  appear 
like  net-work,  reminds  us  strongly  of  the  small  strings  or  veins 
of  carbonate  of  lime  in  many  timeatones,  as  has  already  been 
observed  by  Mr.  Weaver  respecting  those  of  copper  in  Ross 
Island,  Lake  of  Killamey;  so  that  if  not  precisely  contempo- 
raneous with  the  original  formation  of  the  mcluding  rod*  tn^ 
were,  like  the  calcareous  veins  in  the  limestone,  secreted  from 
the  rock  into  small  cracks  possibly  produced  during  consotid^ 
tion.  The  occurrence  of  rnetuls  in  beds  has  been  much  di^ 
puted  or  commented  on,  but  it  must  be  admitted  that  irrai  ore 
ftequentJy  occurs  in  beds,  and  we  must  regard  the  copper 
slate  of  Thuringia  and  other  adjacent  countries  as  to  a  certain 
extent  a  metallic  bed,  though  it  does  not  strictly  come  undo* 
the  head  of  a  bed  of  solid  ore.  The  appearance  of  metals  in 
beds  is  often  deceptive,  being  nothing  more  than  a  cootinuation 
of  a  vein  laterally  between  strata ;  thus  in  the  rich  copper  mine 
of  Allihies,  in  the  South  of  Ireland,  "the  ore  occurs  inalaige 
quartz  vein,  which  generally  intersects  the  slaty  rocks  of  we 
country  from  north  to  south,  but  in  some  cos^  runs  parallel 
to  the  stratification  *."  Mr.  Taylor  informs  me  that  the  lead 
at  Nent  Head  in  Alston  Moor,  Cumberland,  shoots  out  later- 
ally among  the  strata,  and  that  the  same  fact  is  observable  in 
different  mines  in  Yorkshire  and  Flintshire. 

The  most  common  occurrence  of  metals  is  however  in  veinf, 
or,  as  they  are  termed  in  Cornwall,  lodes.  These  are  in  part 
filled  up,  but  in  various  proportions,  with  metallic  substances, 
and  have  the  general  appearance  of  fissures.  They  dip  at 
various  angles, not  unfiequently  approachinga  vertical  position. 
It  was  at  one  time  much  disputed  whether  these  fissures  had 
been  filled  from  above  or  beneath ;  but  from  facts  that  have 
been  noticed  within  a  few  years,  more  particularly  by  Mr. 
Taylor  and  Mr.  Came,  there  is  much  difficulty  in  considering 
that  either  hypothesis  is  generally  correct.  It  now  appears 
that  the  mineral  character  of  a  metalliferous  vein  greatly  de- 
pends upon  the  rock  which  it  traverses,  that  is,  when  a  vein 
traverses  two  rocks,  as  for  instance  granite  and  slate,  the  con- 
tents of  the  vein  are  not  generally  the  same  in  the  two  rocks, 
but  will  be  different  in  the  one  and  the  other. 

Mr.  Carne  has  observed  respecting  the  metalliferous  veins 
of  Cornwall,  that  it  is  a  rare  circumstance  when  a  vein  which 
has  been  productive  in  one  rock  continues  rich  long  after  it  has 
entered  into  another.  The  same  author  has  also  remarked 
that  a  similar  change  will  be  observed  even  in  the  same  rock, 
should  such  rock  become  harder  or  sofler,  more  slaty  or  more 

•  Weaver,  Proceedings  of  the  Geol.  Soc.  June  4,  1830. 
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compact.  He  mlmits  ttint  «iicli  rhnn^rcs  nrc  <>omctimes  small, 
but  Ktntcft  that  liic  gcncml  lad  is  sufticiciitty  iijipnrcnt,  and 
often  vcrv  Mriking". 

Such  tacLt  arc  not  cofifiiied  to  Cornwall,  l)til  hnve  beeii  ob- 
served elsewhere;  llius  the  lead  vein§  traversing  the  carl>oni- 
fcrous  limestone  of  Derbyshire,  which  is  in  some  places  much 
•tsociaicd  with  trap  rocks,  are  found  to  be  so  altered  in  their 
pnssjige  through  the  trap,  uliich,  from  the  mode  of  nssociatioti) 
provnts  the  nppearnncc  of  intcrslrnlifi cation,  tliat  it  was  once 
con\idi:red  ilic  trap  cut  ol!*  the  lead  veiiM ;  this  is  Iwwevcr  now 
well  known  not  to  be  the  com. 

Tliis  fact  oftlie  alteration  of  metallic  veins  in  their  paMwe 
from  one  kind  of  rock  to  another,  or  in  the  same  rock,  should 
that  become  changed,  would  Icsd  us  to  consider,  with  Mr.  Fox, 
lliat  their  formation  has  been  in  n  great  measure  due  to  the 
silent  tliougb  powerful  influence  of  electricity.  This  inquiry 
may  yet  be  considered  in  its  iiifitncy;  but  the  experiments  of 
Mr.  Fox  on  theeleciro-iniigticiic  projjeriies  ofthe  mvtnlliferous 
veins  of  Cornwall  will  be  rod  with  great  inliavst  f. 

That  many  of  these  veins  are  fissures  produced  by  dixloco* 
dons  similar  to  those  which  are  commonly  found  m  various 
countries,  and  are  supposed  to  abound  more  in  the  coal- 
OMMurc«  only  because  opporltinities  of  detecting  tbcm  are 
there  more  frequent,  seems  highly  probable ;  indeed  if  veins 
arc  of  different  ages,  and  by  cutting  one  iinother  shift  each 
other,  as  has  been  shown  to  be  rr<x|iK-iit1y  the  ouc  in  Cornwall, 
we  can  scarcely  doubt  it.  'I'he  folluwing  js,  acconiing  to  Mr. 
Came,  tlie  relative  ages  ofthe  veins  in  Cornwall :  I.  oideat  tin 
lodes;  '2,  the  mure  recent  tin  lodes;  3.  the  oldest  east  and 
west  cofiper  lodeis;  4.  the  contra  copper  loiles;  5.  cross 
courses ;  6.  the  more  recent  copper  lodes ;  7.  the  cro^s  Ritkans 
{clav  reins) ;  and  a.  tlie  slides  (faults  with  clay  in  the  fis<iiires)|. 

Now  ifthis  relative  antiquity  of  veins  be  generally  correct  as 
far  lu  respects  Cornwall,  it  bccoinet  a  curiouK  <)uestion,  whrt 
if  similar  causes  have  produced  tiicm,  similar  results  slioufd 


•  Conie.Tnmi.  GdoI.  So«.  oFComwrnll,  vol,  iii.  p.  81. 

t  Fox,  i*tuli>Hiphiral  I'rniiiiMiiuio,  1930,  f.  309.  Tlu*  salhor  mi^CTa 
ihnt  lliv  rrlutivr  power  of  crinducliii|;  |;al«anic  clrclricitj  u  Ul  llie  foHowiw 
ordor  ill  tonic  of  Uio  niDUllifrroiu*  miiwrtli.  Coaduetori :  Copp«r  niek^ 
purptr  capper,  yellow  nalphuKi  of  copper,  litiwiiu  copper,  tulplmnt  uf  iron, 
aitcnical  pjritn,  lulphnret  of  \etA,  arwuical  cuImIi,  cryilillitt'il  blnrk  iitiiU 
of  manniMie,  Tennsnlil*,  Falilcn.  Vm/  imptrfttl  tiHiJuciun  :  Sulplmrrt 
cf  niul}  M*Buni.  tulpliumi  of  tin,  or  rnthcr  beu-incial  ore.  Non-conduelofi : 
Sulpliurcl  of  *{It«t,  nulpliurel  of  mctcuiy,  lulphuret  of  antimony,  aulpliuiet 
el  tunmitb,  eiisrifomu*  bumaili,  mlgar,  lolpnurpt  of  niiin):uiriic,  lulphurrt 
of  linr.  and  minciol  cunibinalioa*  of  nwtal*  wiih  oiyg«n,  and  with  Ai-i<lit. 

t  On  III*  rflmire  Ago  of  lh«  V«ilU  la  Coruwall ;  Came,  Ucol.  Tiuis.  of 
Cornwall,  vol.  U. 
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not  be  the  consequence.  If  we  admit  (be  posiibHity  of  secre- 
ting the  contents  of  veins  from  the  rocks  by  electrical  means, 
we  cannot  so  readily  understand  why  diSerent  metals  should 
fill  the  veins  in  the  same  rocks,  though  the  direction  of  the 
veins  might  have  considerable  influence  on  the  conditions  and 
mineralogical  combinations  of  the  same  metal.  While  again 
if  we  consider  them  ejected  from  beneath,  we  are  at  a  loss  to 
understand  why  the  metallic  veins  should  be  so  much  altered 
in  their  passage  through  different  rocks.  We  are  certainly 
not  pref»red  to  say  wnat  effect  may  have  been  produced  on 
the  vein,  and  on  the  including  rocks,  from  the  continued  pass- 
age of  electricity  through  the  vein  during  an  immense  lapse 
of  time,  or  from  the  arrangement  of  rocks  on  the  large  scale, 
producing,  when  properly  connected,  the  effects  of  a  gruid 
galvanic  battery ;  but  as  the  information  at  present  stands,  the 
history  of  metalliferous  veins  is  anything  but  clear.  It  is  quite 
certain  from  the  dissemination  of  metals  in  rocks,  that  they 
may  constitute  an  original  portion  of  them ;  the  small  strings 
also  which  cross  each  other,  and  are  unconnected  with  great 
veins,  have  all  the  appearance  of  chemical  separations  mxn 
the  including  rock ;  therefore  a  given  rock  may  contain  the 
necessary  elements  for  secreting  substances  into  a  fissure,  in 
tJie  same  manner  that  carbonate  of  lime  frequently  Alls  fissures 
in  limestones,  and  quartzose  veins  are  common  in  rocks  where 
silica  is  abundant. 

If  the  theory  of  internal  heat  be  well  founded,  it  will  be 
evident  that  the  two  ends  of  a  metallic  vein  will  be  differently 
heated,  and  therefore  we  should  have  a  thermo-electrical  ap- 
paratus on  the  large  scale,  producing  effects  which,  though 
slow,  might  be  very  considerable.  How  far  such  really  exist^ 
in  nature  remans  questionable ;  but  it  may  be  observed  that 
the  experiments  of  Mr.  Fox  show  the  possibility  of  their 
occurrence;  and  should  further  researches  in  this  highly  in- 
teresting subject  merely  so  divide  it,  that  some  of  its  present 
apparent  complexity  may  disappear,  a  great  advance  will  be 
made  in  this  now  obscure  branch  of  geological  inquiry. 
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Section  XIV. 

OKOANIC  REMAINS. 

Organic  Remains  of  the  Supracretacfous  Group. 

[Tui:  reader  will  ftail  a  gre»l  numbpr  of  orf^nic  cxui-ia*  ncrlicn!,  tn  «i>n- 
nexion  with  the  viricnu  rock*  vtiich  cuntuin  llurm,  utiilur  ttir  licud  uf  Ihc 
StipracrttuccoDa  Gioiip.  The  followin];  aiu  luu  which  wi^r*  cniMidfrtd  too 
loD);  Ut  he  inirrtcd  uiili  the  detcc^tjoni  oT  the  hcdn  b  vhtch  they  are  tlalcd 
to  Uavp  Ihcii  diicovered,] 

A.  Orjanu  Brmaim  in  tkt  Supmcrtlaeeoiu  BItit  MarU  of  At  Smiik  af 
FroHtv,  aecardmg  U>  ii.  Marat  dt  Strm*. 

Li^TirtLiTu  compluiBta,  Dffr.,  Ital^,  Itardcnux,  iind  C. 

T40IKCL1.4  dcprcnn,  Batl.,  Bordeaiixj  BttLt* ampulla,  Lam.,  Italy;  R. 
ilriataf  /.am.,  tulf,  Bon).;  B-bydatia!  Xom.,  Italy:  B. IruncBluln,  Viroc , 
Italy,  liord. ;  B.  ligiiarta,  Lam.,  Bord.,  Italy,  Pari*.  England;  Teitacmla 
fculiutidoD.  ItrajMriiiiud,  nil  aiialogtii^. 

Pl.tMOMiiit  niLniilu*,  Faujai  dt  Si.  Fond, 

Auricula  I*iiuin.  M.  lU  S.,  Italy;  Au.  (specie*  rcKmbling  Valuta  xaj^- 
ti*.  Broe.),  [toly ;  Au-  my-oaotit,  Drapamaud,  Italy. 

TosRATKLLi  fuciuta.  Lam.,  aoalugoua  with  the  rziMing  ipccio,  T.  allo- 
ptOk.  Dtth.,  Paris:  T.  iiilkia.  Pfnmae,  Itord,,  rnrii. 

pAitiiiim  BmiiliL     AHi'i^i.t-iKia  FmiJAiIi. 

MtLAifopdi  lifvigatfl,  Lam,;  M.  depcTdila,  .tf.  de  S. 

HtLAMtA  vcDtricoui,  t'ouj.  lU  St.  Fomd;  M.  pyramiiUta,  t'tnff.  dt  Si. 
Fomd. 

NaatTA  Flulonii,  Batl.,  Bordeaux. 

Naiica  epiglotin*,  jil.  Brtmg..  Italy  and  C;  N.  patula,  Italy,  E^tand; 
N.  cniiiniala.'  /.am.,  Italy;  N'.vitclliuif  /^n.,  Italy;  N.  Guillcminii.  yw- 
randtaa,  annlaguiu  to  llic  living  ipcdrs,  N.  OUa,  .V.  de  S.,  Ital;':  N.  hcli- 
cma,  Bro«.,  \my. 

Delvbihui-a  Milari*  (TVocbiu  aolari*,  Sror.)>  It<^- 

Ti;H«o  nwDHKR,  Bmc,  Italy;  T. tubrrciilatiu,  if.itS.;  ntnn«mit«per- 
cula  of  the  Turbo. 

Tuociiui  dnfciilatiii,  Broe..  Italy;  T.  »trialu>,  Broe.,  Italy:  T.  miffa^ 
Lam.  I  T.  conulua.  Lam.  ;  T.  M[itonit.  I'ayr/mdtau  (niialogotu  villi  the  ipc~ 
taet  now  tiring  in  tli«  MHlil«rtHnvui)  ;  T.  FfTiuouii,  Paj/nHdMn  ;  T.  liir- 
phiiiun,  Litm..  an  analogue ;  Troclun,  rtMinUiM  T.  montUfonu,  Lam. ;  T. 

BiuliK,  Brat^  Bord.,  Italy;  T.  acrintni*n%  Broe.,  Italy;  T.  gmuilatu^ 
.  d*  S. 

Piajt9iA!ict.i.A  piilla,  Prtgrandfou  {ti^ogoa*  with  llio  aidttlng  ipadM) ; 

Ph.  lafvii,  M.  dt  S. 

Siii.niiiuunilcaium.  £an)..  Pnrit:  Solarium,  r«rvitMTS.UmDAtutn, /<«■>. 

ScAn»i»T(-xtorii.  M.ite  S.  <T«rbo  pi«udi>.Kalari*,Aroc.V  Italy  and  C; 

Sc  coDCcIlntii  (Turbu  cuiivrllBtui.  Bror.),   luly;  Sc.  laoaelnBa  (Turbo  I*- 

meltoiui,  Broe.),  lUly. 

■  Th*  nanin  which  tgltow  thaw  of  (he  Onthon  who  hare  noncd  Ihc  tft^ro, 
puinl  sul  Ihr  cthn  loaliiln.  Or  utpraCTMatCDiu  tailna  a*  th«y  ire  i«nnetl,  in  whiA 
the  Moui  (iMHl  M  toniidcnd  lo  b*  founA.  Whra  tba  knar  C.  !•  appf  ndril,  ii  tbowa 
thai  it  ital»  duMnred  in  the  calcairt  moellaD  otiht  Smilh  of  Prann. 
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TokkiTBLLA  rotUera,  Lam.,  in  thi  marine  landi^  tlte  calcaieanB  xatA, 
•nd  the  calcaire  moellon ;  T.  terebralii,  Lam.,  Bord,  Itajj  and  C. ;  T>  1m« 
bra.  Lam.,  (anaJc^e  of  the  exiatjog  tpecie*},  Italy  and  C. ;  T.  tanna,  it«^ 
Italj  and  C. ;  T.  tricarinats  (Turbo  tncarinatoi,  Broe.),  Italj  ;  T.  Tamcoaa 
(Turbo  TamooMM,  Broc.),  Xttly ;  T.  catfaedndia,  jiL  Bnmg.,  Italj ;  X.  eodi- 
leata  (Turbo  cochleatus,  Broe.),  Italy;  T.  Archimedi^  AL  Brvitg.,  Italr; 
T.  (errata  (Trochui  aerratua,  Broe.},  Italy  i  T.  marginalia  (Turbo  mBif;iiiaD^ 
Broe.),  Italy;  T.  muricata  (Turbo  muricatoi,  Aroe.),  Italy;  T.  imbiieatkf 
Lam.,  Peril  and  C;  T.  duplicate  (Turbo  duplicatui,  BreeJ),  Italy;  T.  pei^ 
foretal  Lam.,  Peril ;  T.  acutaogala  (Turbo  acutaugnlu^  Broe.},  lUiy;  T. 
triplicats (Turbo triplicatuif^roe.),  ItalyandC;  T.  vermicnUri*,  ^JL  JSraM, 
Itely  end  C. ;  T.  fuaceta,  Lam.,  (enaloepUB  to  the  (peciei  "^iTtitg  in  rae 
Mediterranean  and  Ocean);  T.  Proto,  BatL,  Bordeaux,  Italy,  and  C.;  T. 
replicata  (Turbo  replicatui,  Broe.),  Italy;  T.  qnadriplicata,  BatU,  Btodeanx; 
T.  lata,  M.deS.;  T.  corona,  M.  de  S. 

Cesitkiuh  marginatum,  Bniguihe,  Italy  and  C. ;  C  pricnuticiiiii,  M, 
Bronff.,  Italy  ;  C.  cinctum,  Bojt.  (not  C.  cinctum,  Bruffuiire),  Bordemzj 
C.  cinctum,  Brugt/iirt  (C.  teraniacatum,  Al.  Brong.),  Italy  ;  C.  pietom, 
BatU,  Bord.,  Italy;  C.  sulcatum,  Brugviirt  (C.  phcatum,  Btut.),  Bard, 
Italy ;  C.  daliolum  (Murex  doliolum,  Broe.),  Italy ;  C.  plicatum,  Brmgiairt 
{aalBiut.),  Bordeaux;  C.  papaveraceum.  Bait.,  Etordeaui;  C-  lubgranotniB, 
Lam.,  Paria;  C.  tuberculosum ?  Lam.,  Paris;  C.  iimbilicatum.  Lam.,  Paiii; 
C.  Caitellini,  Al.  Brong.,  Italy;  C.  Lima,  Brugaiire  (Mures  icaber,  Broe), 
Italy;  C.  mutabile.  Lam.,  Paiii;  C.  bicarinatum,  Lam.,  Paria;  C.  turbinatam 
(Murez  turbinatu«,  Broe.),  Italy ;  C.  vulgatum  antiquum,  Italy ;  C  mnltt- 
■ulcatum,  AL  Brong.,  Italy;  C.  calcaratum,  A i.  Brong.,  Italy;  C  multi- 
granulatum,  Af.  de  S.;  C  alucaater  (Murex  alucaster,  Bree.),  Italy ;  C. 
Daccstum,  Al.  Brong.,  Italy;  C.  ampiuloium?  Al.  Brong.,  luJy- 

PLEuaoTOKA  tunicula  (Murex  turricula,  Broe.),  Italy ;  P.  dimidiala 
(Murex  dimidista,  Broc,),  Italy ;  P.  muricata,  M.  de  S.,  Italy ;  P.  auricala 
(Murex  auricula,  Broe),  Italy;  P.  textile  (Murex  textile,  Brae.),  Italy;  P, 
oblonga  (Murex  oblongus,  Broe.),  Italy;  P.  contigua  (Murex  contigmu, 
Broe),  Italy;  P.  mitracfonnis  (Murex  mitrteformia,  Broe.),  Italy;  P.  mat- 
tinoda.  Lam.,  Paris ;  P.  epiralia,  M.  de  S.;  P.  subulata  (Murex  lubulatui, 
Brae.),  Italy ;  P.  Farinensia,  Al.  de  S.;  P,  harpula  (Murex  horpula,  Broe.), 
Italy ;  1'.  clathrata,  M.  de  S. ;  P.  Pannus,  Batt.,  Bordeaux. 

Fu3U9  lignariua,  Parandeau  (analogue  to  the  existing  apeciea,  common  in 
the  Mediterratiean),  Italy;  P.  Bubcaiinalua,  Al.  Brong.,  Italy;  F.  luhulatw 
(Murex  subulaCua,  Broe.),  Italy;  Fuaus,  a  species  between  F.  Syracuunoi 
of  Lamarck,  and  anoUier  and  undeacribed  apeciea  of  the  Mediterranean ;  F. 
polygonuB,  At.  Brong.,  Italy;  F.  mgosu.s,  Lam.,  Paria;  F.  longiroctrii 
(Mivex  longirnstrts,  Broe.),  Italy  ;  F.  uniplicatus,  Lam.,  Paria. 
CANCELLAaiA  clathrata,  Lam.,  Paria. 

Pthula  transversal  is,  M.  de  S.;  P.  licoides,  Lam.,  (analogue  or*  living 
species),  Italy ;  P.  clatlirate,  Lam.,  Italy ;  P.  olathroides,  M.  de  S. 

Ranella  marginata,  Al.  Brong.  (Buccinum  marginatum,  Broe.),  Bor- 
deaux, Italy;  K.  ranina,  Lam.  (an  anatugue). 

MuBEX  brandLtris,  Lam.,  Italy;  M.  anguliferus,  Lam.  (apparently  an 
analogue  of  the  living  species),  Italy;  Murex  Motacillo,  Lam.  (an  analogue 
ofthelivinespceies), Italy;  M. craticulatus,  iiroc,  Italy;  Murex  approaching 
M.  truncuius,  Italy  ;  M.  intermedins,  Broe.,  Italy  ;  M.  calcitrapoidea,  Lam., 
Paris ;  M.  Blainvillii,  Payrandeaa  (ao  like  llic  living  Species  in  the  Medi- 
terranean, that  it  cannot  be  distinguished  from  it) ;  Murex  coniutus.  Lam. 
(apparently  the  analogiie  of  the  existing  epecies),  Italy;  M.  Hauslellum, 
Lam.  (reaemblea  the  living  sp^ciea) ;  M.  bretispino.  Lam.  (an  anakttue  of 
an  existing  species);  M.  tcnuispina,  Lam.  (an  analogue),  Bordeaux,  Italy; 
H.  crossispina.  Lam.  (analogous  to  a  living  species),  Italy ;  M.  rariapina. 
Lam.  (a  complete  analogue),  Italy ;  Murex,  approaching  M.  heptagonu*  of 
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Breetii,  lulr;  M.  iriputiu.  Cam.  (m-);  M.  critutui,  Hnx.,  iMly:  M. 
decuualut,  Aruc-,  July;  M.  trmtuvcriBlU,  .V.  JrS.;  M.  raUrani),  Brm., 
Ilalv  i  M.  oblonj[uj,  Broc.,  llmly 

1v*>tKH.M  inruiultbuluiD  f  Lam.,  annlogtnu  to  tbg  esiitioj  (p«dei. 

Taitoii  corruj^tuiiii  Lam,  (sii  uisIi^ifj,  luiy;  T.  pilMre,  £(ui.  (aaalo- 
gou*  to  a  tp«c)M  n»w  licing  in  th»  M*diUrrkii4fin).  Itwjr ;  T.  diillut,  /lr««., 
Bordcaiu,  July;  T.  pmuiialum,  M.<l<S.;  T.  iiitctracdiiim  (Muruk  io- 
k'nnedium.  Bror.),  July ;   T.  ChlorottamB,  imn  ,  (nn  »niilo5f!ic.) 

Ko>ii.Lt.AKii  Prt  Prlimii  (Sironibui  IVi  I'elicani),  July,  Bordtoux. 

Stkom»l»  puKilI>i  Lam.  (a  «p«dn  c<>uiiil«(i'ly  luiiJagoui  widi  tlut  now 
rxisliiiK  in  th*  MciliicrTuiran) ;  &.  tubcrnilifcnii,  Jtf.  A  S. 

CAaMuiBii  cdunop1iata(l!ucdnuiiicciimopliatttni,  Broe.)  (on analc^M), 
lluiy. 

Ctt*u  HouicUti,  Batt.,  Surietaxi  C.  tMtaiMin,  il.  d*  5. ;  Cdiluiii, 
U.d*S.:  C.  ilriatiu,  .V.  dr  S. ;  C.  Inflatnn,  .V.  J*  S. 

UoLILK,  CiUtl  of. 

Nama  gii)ba  (Uiict^inuin  )^bbuin.  Bne.),  luly  ;  V.  Caruii*,  .J/.  Bramf., 
Italf ;  N.  tpini-itritla,  >4J-  Brwia,,  Itily. 

BtJi:viiiuM  aipnulnBi,  Aror^  luly  i  D.  wiui-itijatuin,  Aroc^  llal]ri  B. 
Irnnivmalff,  .V.  tU  S.;  B.  cami^Ium,  Brae,,  Italy ;  B.  Mitit-coautum, 
Broc,  IIuIt  ;  B.  Cnlmcilli,  f'aifrandiaii  {■Ilofftihct  rt*finbiiug  tin-  mreir* 
•o  conitnuD  in  the  ^Ivditrrraniun) :  li.  priMnaticum,  Broe.,  luly ;  U.  I-acc- 
prdii,  /'uyraniltaii,  (-.  i  Biicriiiuiii.apgiun-ittly  uppniacliin^  It.  euaimulatnn 
oi  LamarcJi,  C;  R.  ]KiIyj;iiimi»,  ^nir.,  Itnly;  U.  tlfKiHaiini,  Bne.,  Italy  i 
B.  claihrkiuni,  I.am..  luly;  B.  ^ibiiiini.  Brer.,  lull':  0.  Miga,  Lam. 
(clo*rly  npproaclii-*  Lhc  living  ijiend) :  It.  aiigiilutuiii, /{r<K'.,  Italy;  B.  rc- 
liculatutn.  Lam.  (niiukij-vuit  (o  llic  vxiokngipci-ii-t),  Uordctus,  luly:  U.  oli* 
vacvuni.Zaw.  (a|'pwrfiitlynnanalo^oo((li«lliin£supcin)i  B. Tuibinelliu, 
Broe.,  July;  Bl  paliuim,  Jliut.,  BnriUaiii,  Iteli  j  B.  muuUW  (euiii|il«(el/ 
•nat^us  U  ilitt  livintc  iipccita),  luly ;  U.  cronulalun,  /.oa.  {apf«r«<nlly  m 
uialo^c  of  the  existing  >|Mcic>),  lulv ;  B.  CanoMonii,  .V.  dt  S.;  B.  om- 
tulalum.  flrac..  luly :  B.  parrulum,  .V.  dt  S. ;  B.  gibbtMulum,  Sroc.,  lU^; 
B.  putilluui,  jU.  Jt  .v.,  luly. 

TsKUKt  duplicala,  /.on.  (ananalogueof  anaxi(liiigii]i«da),  Bordaain, 
Ilsly ;  T.  Vulcanl,  .11  Brong.,  Italy ;  T.  pcnina,  BatL.  Botdaoiut,  lulj ; 
T.  dimidiaU  (an  analogue  of  Uw  vjcbttng  >pt«iM>;  T.  pticwia.  Biul.,  Bar- 
iliaux. 

AliTii  uTubicultta  (Voluu  urobiftulau,  Bnx.),  lul};  M.  B(«eeliii, 
M.  Jf  S,,  llnly :  M.  (iciiilii, /'oyroWraH,  C  ;  M.pyrnmiileIla(V<iluU  pf- 
taniidrlla.  Broe.),  luly. 

Puurvi-A  Lnuaixnii,  HiHf..  8<>nlc«uxi  P.  hJOMtalii,  £aa).  (analogue  of 
ih*  living  tpccuM)  i  P.  undaia,  /^am.  (abo  an  aoalogix  of  an  exiiting  *p«- 
ci**.) 

VoLuiA  Tairicota,  Broc.,  Italy;  V.  placatarta,  Brae.,  lUly;  V. ritlia' 
rvlla,  ^f.  ibmi;.,  luIy;  V.  bucciui'B,  ilroc.,  Italy ;  V.  pytamidella,  Bne., 
luly:  V.  tcnuiitii.  Bror.,  luly. 

Rtae*  Cima,  BatL,  Borietaix,  luly:  R.c*nealUu, /^oat-i  R.  piuflla, 
(Turbo  piuilluN  Brae.),  luly;  R.  cochlcarrlla.  Lam.,  Bordiaiu,  Italy, 
Pmu 

Maaai>u.La  cypraxda  (Valuta  cjrptwola,  Bror.),  Italy ;  M.  buecimA 
(VotuU  bucdoca,  Broci,  luly- 

Cirajia  Amyoialmi,  Br«r-i  It^y;  C.  Mu*,  /.om.  (•nalogoua  M  iha 
llring  irp«idn),  C.;  C.  CocdndU,  0a«t.,  BotdMUX,  C  ttongMa,  firar, 
luly.  C. 

Axoriix  inSata.  Jl  Broag.,  Italy. 

Otuli  wn>«a,  Zam.  (an  analogno  to  tba  axnliiia  >pccfM),  C 

C*iii<«  bfUliaoidM,  Lam.,  Parb;  C  virgmalii.  Brae.,  luly;  C  Pvnla, 
£rM.,Iuly;  C.  artllaM,  l.am.,  luly:  C  twrieula.  Brat.,  It*)y:  C.  Al- 
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drvrandi,  Broc.,  Italy ;  C.  PeUgicut,  Broe.,  Ttafy ;  C.  Hertati,  BttL,  Betd., 
Italy ;  C.  cuulicuktiu,  Btoc.,  Ilal;  ud  C. ;  C.  deprrdhna,  Bne^  Bor- 
deaux, Italy,  Pariii  C.  meditemneiu.  Lam.  (anali^oiu  to  die  -"-*iwg 
■pedes),  C. 

SiaxuTDi  CMtatiu  (Nerita  coatata,  itroe.),  Italy,  C. ;  S.  ■triatna,  JV.  A£. 

PiLEOPtii  Parrtti,  M.  ie  S. 

CiLTFTacikcrigata,  DmA.,  Parii;  C.  muricata  (Patella  mnricata,  HMc), 
Italy,  C. 

CaEriDULA  unguifolinis,  Batt.,  Bordeaux,  Italy. 

Patella  vulgala?  Lam.;  P.  Bonardii,  Payramdtati  (aualopitia  to  dw 
exiitine  ipeciei),  C. ;  P.  Umbella,  Lam.  (alao  an  analc^e),  C. ;  P.  gl■b^^ 
Dui.,  Paju. 

FiMuaELLA  gneca,  Dfih.  (Patella  grsca,  Broe.),  Italy,  Puis. 

EnAaoiNULA,  a  spedei  cloaely  approaching  E.bBmraof  ^oaMrei;,  aadE. 
reticulata  of  Somerby, 

AvtcuLA,  apecici  not  determined. 

Pebn*  mytilaides,  Lam.,  Bordeaux,  Italy. 

Lima  bullata,  Payrandeau  (analogue)  ;  L.  Breialaki,  Btul.,  Bordesns, 
Italy ;  L.  mutica.  Lam.,  Italy ;  L.  nivea,  (Ostrea  nivea,  Renitri,  Broc.), 
Italy. 

PacTBH  laticostatui.  Lam.,  Italy  and  C. ;  P.  benedictus.  Lam.,  Bordeam, 
Italy  and  C. ;  P.  Plica  (Ostrea  Plica,  Broe.),  Italy ;  P.  tcabrellua,  BaA, 
Bord.,  Italy  and  C. ;  P.  dubius  (O.  dubia,  Broe.y,  Italy  and  C. ;  P.  nnihi- 
radiatuB,  Bord.,  Italy;  P.  plebeiiu  (O.  plebeia,  Broc.),  Italy  ;  P.  aittialQi 
(O.  arcuata,  Broe.),  Italy ;  P.  tu^diu,  Lam.,  apparently  approache*  the 
ipecies  found  in  the  American  eeaa ;  P.  lepidolaris,  Lam.,  Italy  and  C ;  P. 
rtristului,  Lam.,  Italy  and  C. ;  P.  striaius  (O.  Btriata,  Broe.),  Italy ;  P.  in- 
teqmcottaiisi  Lam,,  Italy;  P.  Pusio,  Lam,,  Italy  and  C. ;  P.  scutulam! 
Lam.,  Italy  and  C, ;  P.  unicolor,  Lam,,  Italy  uidC.;  P.  flabelliformii  (0. 
flabelliTonnii,  Broe.),  Italy ;  P.  palmaiUR,  Lam.,  Bordeaux ;  P.  aoZariiun, 
Lam.,  Italy :  P.  terebratul^onnis,  M,  de  S.,  Italy  and  C. ;  P.  Toumalii, 
M.deS.;  P.  Phageolus?  Lom.,  Italy;  P.  Benienni,  Lam,,  Italy  andC; 
P. Jacobsoides,  M.  de  S.,  Italy ;  P.  pusioides,  M.  de  S.,  Italy. 

SroNDYLUs  giederopus,  Broe,  Bord.,  Italy ;  S.  raitellum.  Lam.,  Italy 
aDdC. 

HiNNiTEs  Bmisonii,  M.  de  S.;  H.  Leufroyi,  M.  ie  S, 

Plicatula,  species  not  determined. 

Ostrea  canalis,  Lam,,  Paris  and  C. ;  0.  crassissima.  Lam,,  C. ;  O.  undata, 
Lam.,  Bord.,  Italy andC;  O.  virginica,  Al,  Brong.,  Italy;  O.edulina,  Lam., 
Italy  and  C. ;  O.  colubrina.  Lam.,  Paris  ;  O.  scabrella,  M.  de  S.,  Italy  ;  0. 
anomialis,  Lam,,  Italy,  Paris ;  O.  flabellula.  Lam,,  Bord.,  Italy,  Paris;  O. 
frondosa,  M.  de  S. ;  6.  crenulatoides,  M.  de  S.;  O.  crislata,  Lam.,  appa- 
rently analogous  to  the  existing  species,  Italy  ;  O.  comigata,  Broe.,  Italy. 

A  NOM I  a  Ephippium,  Broe.,  analogous  to  the  existing  species,  Italy ;  A.  coi- 
tata,  Broe.,  Bord.,  Italy;  A.  sulcata,  Broe.,  analogous  to  the  species  now 
living  in  the  Mediterranean,  Italy;  A.  radiata,  Broe.,  Itsly;  A.  eepa,Zm., 
analogue  of  the  existing  species,  Italy ;  A.  sinistrorsa,  M.  de  S. ;  A.  elec- 
trico,  Lam.,  analogue,  Italy  and  C. ;  A.  Lens,  Lam,,  closely  approachei  lb« 
living  apeciea,  Italy  and  C. ;  A.  Pelljs  Serpenlis,  Broe,  Ilsly  and  C. 

PiKKA  aubquadrivalvis,  Italy ;  P.  aagustana  ?  Lam. ;  P.  tetragona,  Broe., 
Italy ;  P.  pecttnata.  Lam.,  approaches  the  living  species. 

Abca  barbata,  Lam,,  analogue  ;  A.  Gaymardi,  Payrandeau,  apparently 
analogous  to  the  living  species ;  A.  antiguata,  Lam,,  analogue  of  the  esiit- 
ing  species,  Italy ;  A.  Diluvii,  Bail.,  Bord.,  Italy  and  C. ;  A.  aurita,  Broe., 
Italy;  A.  biangula,  Lam.,  Italy;  A.  lactca,  Lam.,  analogue  of  the  living 
species,  Italy  ;  A.  Quoyi,  Payrandeau,  analogous  to  the  living  speciea;  A. 
cardiiformis,  Biuf.,  Bordeaux,  Italy ;  A.  Breislalci,  £«(.,  Bord.,  Italy;  A. 
pectintta,  Brot.,  Italy ;  A.  ctathrata,  Batt.,  Bordeaux. 


Organic  liematHi  in  Kiu:  Marh  t^the.  S.  t^'  J-rance,    499 

I'rcTuvcGLtn  vtiri«M«cciB,  ilADi.,  iiiiBla|[iMMlotheii<rinK  (pvdM;  P.ninn- 
mariu*  (Area  nmninaria,  Bnc.),  C;  P.  iijrmwnw.  Lam.,  Vwt\  I'.niib- 
Cflnccntnciis,  l.am.,  Pari>;  P.  {wliiiMluii,  Bold.,  lulf.  Pari*,  tlagtuid, 
uid  C. 

NucitLk  minuta  (Area  minuta,  Aro«.>,  lla],v;  N.  pvlla.  l,am.,  «it«lngue 
oflW  living  tprcin,  lulv  :  N.  nicobarick.  I^am.,  Itnly;  N.  riMlnita,  Lam. 
(on  «n/iln^c),  li^y;  N.  ina>;garitac(>ai  Lorn.,  mnJugviu  la  the  cxiilinj 
■pcdci,  fiord.,  Italy. 

Moi>i<ii,t  diicrrpKiu,  Lam.,  C;  M.  Seni<n,  anoIojcmM  Ut  Ui*  PxiallDg 
ipucioK;  M.  Ribcarinataf  £am. ;  Mytilui  cdulia,  AwfT.  (Itroc),  Bnrd^  lu]y. 

Unio,  ipecict  undetvriTiiurit. 

AnoDoiiTii,  perb*p«  tndny  (peciM. 

CtrucANDU,  matiy  ipccic*.  noi  dctrrmincd. 

CinviTA  t^Kt,  Lam. ;  C.  irDpciio.  L«m..  an  aiialoguo ;  C.  «iniuU,  Pitf- 
nuiroii,  on  analogue. 

CR«MtThi.M  Ullniina,  Lmii. 

IfociRDiJk  ('or,  I,vm.,  exactiy  nwmbling:  tlio  lirlbx  nneiM,  BonL,  I(»lr. 

CuJMA  iiitcrmcdia,  Oroc.,  appmachaa  Cwdiu  o?  Lomartk,  llaly;  C. 
|>Mlliiata,  Bnr.,  luilv :  C  grypbudct,  J^um.,  BDoIfligoui  to  (ho  cxittii^ 
•pMta*,  fionlpaax,  Ital)-. 

C^aiHUH  liiiini,  Rrm:.,  Italy;  C.  tmnetanini.  Btor:.,  Italy;  C  dMn«, 
/Iroir.,  Italy:  C.  oMon^nim  f  Brat.,  Itair:  C.  *nTStnin!  Lam.,  lealjr;  €. 
nialiniin,  ^rof ,.  Italy;  Cntdnim,  BppniarliiaK C  tubcKuloniin,  £001.,  Italy ; 
C  tbouibuiilm r  /.an.,  Italy  aiidC*. :  Cscrabinuttim, Zan-.t^.:  C.dutana! 
Lam.,  llaJy  ;  C.  lim-igatiuD,  aDslugou*  lu  tbi'  «Kiali>ig  mttitt,  Italy ;  C. 
edula,  Bree.  { Hatf.),  an  anclofptr,  wid*)^  flpnad,  frnm  Alidbaa  to  the  Py- 
rclM^«■^  Italy  and  C. :  C.|[)»i«uin,  Ann;HWr«,an  analogue;  C.fragilr,  Ayoc, 
lUifi  C.  itrmtahun.  Bne..  Italy;  C.  planAluin,  Brtx.,  It>l)i:  CL  «chi> 
nMiln,  Br»r.,  Bord,  Italy. 

TKLitmit  Mricta.  Brot.,  Uoiy:  T.  eanimlflla,  Drth..  PAriiandC. ;  T. 
■muie.  /.oflt.,  DordMiux;  T.  tmui-^tiia.  DaJ).,  Itulv,  Pari*;  T.  pcllucida, 
Ilrar.,  Italj-;  T.  nidii,  /.:aBt.,  ftiiii;  T. itibrolnnda,  lirtli.,  Porii;  T.cl«|[«ia. 
A(ut.,  BonUniix ;  T.  dvprma,  Lam.,  analogoiu  to  tli«  rxintiiig  ipKin, 
Ital/ :  T.  vlliptica.  Brat.,  Italy  ;  1*.  ilrlfroaa,  Lmit.,  analiMouii  l«  tho  cxitt- 
in)[  ipcnDu,  ItAly;  T.  coin)>T«KWi,  Italy  and  ('-i  T.  pulchollB,  C. ;  T.  fdaBals, 
/.an..  C :  T.  MrinuJlo.  Broc.  Italy  and  C. :  T.  nMraluta,  DnA. ;  T.  nilida. 
Lam.,  onolojcoui  to  the  ciiilinK  ipcciea. 

Li>cii>&  lactMi.  ^mii.,  aualogoiiD  to  th<>  exittln^  <>|>«lci«^  C. ;  l_  Scopu- 
loTiiiii,  Biirl.,  Italy  and  C. ;  U  boxoram,  firtA..  Pui* ;  L.ciHKcntriea,  /^m.. 
Pari)  and  C. 

C'oKBii  lunclloui.  Lam.,  Parii ;  C.  vcntiicaa,  .U.  <lf  S. 

Ctu^ha,  iiuu>]r«p«ciM,  not  dclennined . 

Crctu,  poitiim  ntBf  avnin. 

CtraiHk  UanmocdilM,  Lmm.,  in  tlie  niariiM aandt,  the  ulcairciDaclion, 
the  blue  marl*,  and  iii  the  ftipmcrctaeeoua  faa«in*  of  Uordraux,  Italy,  Pvii, 
uid  tilnglniid. 

CnuamAnalelB,  Lam.,  anakgoii*  to  the  axlating  ifioeinii  C.  «iyci- 
noidM,  Batt..  Bordeaux ;  C-  Uocta,  Lam.,  ou  na^ogat,  Bordeaux,  Italy  j  C. 
Cliitma  {Lam.}  (Brae.),  Ifat* ;  C.t\ti[¥at,Lam.{Dfti.),Pa*a;  Ctryd- 
Duidrs,  Lam.,  Bordeaux,  Italy:  €. nuctnUea.  L»m.;  C  Cjjirtaf  (Vnua 
Cypria,  Ztnir.).  Italy;  C  Uvihaymana. /iuC BordoMS ;  Cniltdula, /.am.. 
Pan*;  C,  Aj)hn>di(«,  At.ittS..  Italy;  C.  wadala,  AmI..  Bocdamix ;  C.  «>• 
■niattlcato, /am.,  Pari* ;  C.  tncniaaata  ( Vcn««  ineramifa,  Bn>e.f,  Italy ;  C. 
Sbbulotk!!  Dfih..  Pnri>. 

VkNEfticiKDii  Jouoonetii.  BatL,  Dot^-;  V.  I^unc.  M.Brany.,  Italy; 
V.  pImlMtl*,  Lam.,  Paria ;  V.  pbaoob,  San.,  nordcaux. 

Vnn>aimprmm,M.  A S.t  V. annda.  Jtf . <fc .»'. ;  V.  MolUt.ArM.,  Italy; 
V.  l^ollMtn,  Lam.,  an  cnalMU*,  Itah- ;  V.  Uj-nia.  Broc.,  IImiI.,  Italy  and 
C :  V.  galliiia,  Lam,,  an  anaTogue :  V.  rapH*.  Bf*t.,  Italy  i  V.  tuwididM, 
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Batt.,  BordMiix;    V.  Pectunealui,  Brce^  Itily;  V.  radiate  Broc^  Itair; 
V.  circinnata,  Sroe.,  lUly;  V.  Lupiaiu,  Srac,  Italj. 

DoHAX  nitida,  Lam.,  Pari* ;  D.  BMterotJDa,  Deth.,  Fui* ;  D.  Fah^db, 

PayTandeaa,  an  analogue. 

Mt*  conglobftta,  Broir.,  Italj. 

CoBiDi.1  revoluta,  fiuf.,  Bord.,  Italy. 

Pbiricola,  itriata.  Lam. 

Ldtbuia  elliptics?  Lam.,  Italy;  L.  pipeiatra,  £«».;  L.  aota&oidail 
Lam.,  Italy. 

Mactba  triangula,  foff.,  alio  ia  the  fahluni  of  Tonraina;  H.  eraawtall^ 
£iin.,  England ;  M.  lactea,  C. 

SoLEN  Vagina,  Lam.,  Italy ;  S.  dliquaT  Lam.,  Italy  and  C ;  S.  ati^il- 
latiu.  Lam.,  Bord.,  Italy;  S.  candidui,  Broe.,  Bord.,  Italy;  S.  eoarctattu, 
Broe.,  Italy ;  all  these  ipecies  of  Soleti  bare  their  existing  BDaloguea. 

PsAMHOBiA  Labordei,  Batt.,  Bordeaux ;  P«.  pulcbdla,  Lam.,  Italy;  h. 
VMpertina,  Lam.,  an  analogue. 

Panof«a  Faujasii,  Menard  de  la  Grot/t,  Bord.,  Italy  and  C. 

SANO[iiKoi.iiaiA,  species  not  determined. 

Gastbocha HA  cuneiformiB,  Lam.,  analogiMU  to  tha  existing  Rwdei,  C 

TBREtHATirLA  ampulla,  M.  de  S.  (Anomia  ampulla,  Broe.),  Italy. 

pHOLA9  Branderi,  Sail.,  Bordeaux. 

CIRRIPEDA.  Balanub  Tintinnabulum,  Lem.,  also  in  the  marina  Muds 
andC.;  B.iniser!  Lam.,  also  in  marine  sands  and  C. ;  B.  aemiplicatut 
Lam.,  also  in  marine  sands  and  C.  ;  B.  perforatus.  Lam.,  alio  in  marina 
sands  and  C. ;  B.  patellaris,  Lam.,  also  in  marine  sands,  C,  and  in  Italy ; 
all  the  above  Balani  are  analogues ;  B.  pustularis,  Lam.,  marine  aaods,  C, 
Italy ;  B.  critpatue,  Lam.,  marine  sands,  C,  Italy. 

ANNULATA.  Serfula  quadrangularis?  Lam.;  S.  arenaria,  Lmm., 
Italy;  S.  contortuplicata.  Lam.;  S.  spirorbis?  Broe.,  analogous  to  the  ex- 
isting species,  Italy;  S.  spinilKa,  Znm. ;  S.  aromono'ides,  Bror.,  Italy;  3. 
annulata?  Lam.;  S.  protensa.  Lam.,  analogous  to  the  existing  species  ia 
the  Mediterranean,  Italy. 

Dentaliuu  elephantinum.  Lam.,  apparently  analogous  to  the  existing 
species ;  D.  sexargulum.  Brae. ;  D.  triquelnim,  Broe. ;  D.  entalii.  Lam., 
apparently  analogous  to  the  existing  species,  Italy  ;  D,  coarctatum,  Lam,, 
Italy ;  D.  Tarentinum,  Lam.,  Italy ;  D.  striatum,  Lam.,  Italy,  Paris. 

RADIARIA.  Species  of  the  Echinite  family  are  not  stated  to  occur  in 
the  blue  marls;  but  the  following  are  found,  according  to  M.  Marcel  de 
Serres,  in  the  calcairc  moellon,  or  calcareous  mavis. 

Echinus  miliaria,  £ani.,  calc.  moel. ;  E.  granularis?  Xam.,  perhapa  ana- 
logous to  the  exieting  species,  calc.  moel. 

ScuTiLLA  Btriatula,  M.  de  S.,  calc.  moel, ;  S.  gibcrcula,  M.  de  S.,  calc. 
moel. 

Galehites  puBtulata,  Af.  deS.,  calcareous  marls. 

Cltfeasteb  altus.  Lam.,  calc.  moel.,  and  in  Italy ;  C.  marginahis.  Lam., 
calc.  moel.,  and  also  Bord,,  Italy ;  C.politus?  fum.,  calc,  moel.,  also  Italy; 
Clypeaster,  closely  approaching  C.  ovifonnb  of  Lamarck,  calc.  moel. ;  C 
excentricus,  Lam.,  calc.  moel. ;  C.  bemisphericue.  Lam.,  calc.  moel.,  also 
Italy;  C.  Btelliferua,  Lam.,  calc.  moel.,  also  Italy ;  C-  gibbosus,  M.  d*  S., 
calc.  moel. ;  C.  scutellatus,  M.  de  S.,  calc.  moel. 

Spatanous  canaliferus.  Lam,,  calc.  moel. :  the  specimens  of  thia  fonil 
fbnnd  highly  preserved  in  the  calc.  moel.  of  Barcelona  appear  quite  analo- 
gous to  the  existing  species ;  Sp.  lasvis?  Delue,  calc.  moel.;  Sp.  arcuBrilu, 
Lam.,  analogous  to  the  existing  species,  calc.  moel. ;  Sp.  retusus!  Lam., 
calc.  moel. 

CRUST.ICEA.  PoDOPHTH*LMusDerrancii,Z)«niar?«(.  (This  is  the  only 
species  noticed  by  M.  Marcel  de  Serres  in  the  hlue  marls  ;  but  he  alatea 
iDBt  the  Atelecylua  nigosus,  Deimarttl,  is  found  in  the  calcaire  maelkM, 
near  MontpelUer.    Ramaina  of  the  genus  Porlmua  are  also  mentiaoML) 
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B.  fomt  ShtlU  mii«imd  n  tJkt  AtprorrrtoeMvu  Aoriti  0/  Bordtaut  and 
Daj,  and  tnumerated  b]f  M.  Dt  Baittrot  ■. 

N*uTii.ui  Aluri,  Ba*t..  Dtx.,  Hoivlan  ;  not  coniidticdideDtic*]  with  th« 
N.  Pumpiliua  rxisliiig  in  tli*  Ewltrri  t«ai. 

Li:!<Ttcut.iT8ii  cuinptniiDM,  Drfr.,  Due,  L^gnan,  Antwerp,  Vtmu^it, 
Mompcllirr,  and  Italj;  comiDDn  at  SaiicaM. 

NtMHb'LiTti  Isvignta. /.dm.,  coinnioti  in  manyiupmerctaceoutdepodU; 
N-  cofnplaiiato,  /.am..  Ua\,  HoiMoiii  I 

Lreoraotiit  kuuculurit,  Dfjt.,  cuiuiiion  n«u  Boi^mux,  Qtiuliopgli*  In 
TniniyliriiniB. 

Vaoixcll*  (tcprciM,  Bo$e.  Uognan,  SjtticaU. 

Bckt*  lignuria,  Linit.  {*u.)>  dnaloroui  to  tli«  exiititift  ipcciM,  0*1, 
LfuguBD,  I'iedmuiil,  England,  rant  1  B.  cjlindrica,  Bnig.,  Urignoo,  I*kd- 
I  inont,  Virim*,  Dbi,  Ba[<k«ix ;  B.  I'tilculu*,  Brvc,  siihIukou*  to  the  «s- 
bdnf  fpccJct,  Ciaccna.  Bordenux,  Diu :  B.  Labrslla,  f A-^  IHx ;  fi.  c)k- 
thnls.  Difr.,  Dai :  B.  ImmrMula,  Brug.,  aaalo^piui  to  the  cijaiing  (peeaa^ 
(uviroiu  cif  Pari*,  Si«iina,  Kiluogo,  Dax. 

BubtiNA  Lnjunkaircuia,  Batt.,  abBncUiil  ai  Saucati,  Vtogaan,  anif  Mt- 
rigiiac. 

IIklii  nemorolin.  anatogniu  to  the  etitlinft  ipeciai,  frmh-walcr  limeilone 
MSaucoli;  11. rariabilU,  lirap..  analogoui  la  the  eiiilmtr  tpKir*.  frcib- 
wtterUtoMtone.  Suical^ 

BvLiHvaf  tarebaUaliUi  L»m.,  aDalogaui  to  th«  exitlinjt  speciei,  Grignon. 
Placfetinr,  Dax. 

Plikokiiii  corncui.  Drop,,  uiilof^oui  to  the  cxintjng  *pMin,  SancaU. 

LTWii  pnluitrii.  i>rap.,  aualoguiu  to  tlio  txistiiiji  apccju,  in  m»ttj  tn- 
practelaccoui  <leptiula,  Saucals. 

AtKrcLLik  ririgrtis  Lam.,  gnn\«foaii  to  tiit  niuiag  Kpeciet,  Ptait,  ^i^, 
Italy,  Toiiraiiif,  Dord)«ux,  Dax ;  .\.  hordeola,  Lam.,  Gngnon,  l.fognan. 

ToamiiiLi.A  milcala  (Auricula  nilcala,  /.am.),  Grtuiion.  Oox,  Dard«aHX  ; 
T.  infliin.  /Vr_.  Ch-impuKiie.  Dax;  T.iemi»lriat«,  Dr/r.,  Ltoeaan  ;  T.pune- 
tulata.  /rr.,  L.f  i^ian,  SaucaU,  Uax ;  T.  ptp^Ticca,  Ba$t..  Uox ;  T.  Dar- 
gcUii,  Bntl.,  L^uKTisD,  Stiucati. 

Ptkahiueli.1  Miinila,  fir.,  lidornHi,  Mfrigaao;  P.  (PicbpllAta  (Auri* 
«sla  tfrtlxll'iln.  t.<tm.).  Rii^iion,  Volunm,  Batdmux,  Ilax. 

Tvaao  ruLintDni.  Baat.,  Uax:  T.  Fiuoni,  BatS^  Dux;  T.  La«lit«i», 
Batl.,  cominaa  nt  liordcaiu  aiul  l>ax. 

Dei.i>iiiki>li  marvinaU*  taw-,  GrigiioD,Dax;  D.  Soobioa  n'urhn  Sco- 
hlom,  jII.  Brony.),Ca*t*\f(omhtno,  DiX,  and  near  Valognca ;  D.  aulcalu, 
ZoBt.,  GTignon,  var.  al  Uoenanj  I).  IfjgoBMtanta,  Aitf.,  Dax. 

Ti;aaiTtLL*  tetcbralii.  /an.,  common  at  Dnx,  l^ognan,  and  SaacW* ; 
T.  Archimpdia,  M.  Brong.  (var,  Butdigalctuio,  Aait.).  Hodcb.  var.  »  Ba»- 
aann,  rar.jSAnJuu,  nr.  y  BordiTaux:  T.  nspcruln,  JL  BrorM.,  Hoiic*,  Dax) 
T.  TiiiTii.  Bait.,  annliiKoiii  10  tti»  rsitfing  tptci**,  Dax  ;  T.  ouadrlplictta, 
£M..  aborr  the  frPtb-««Ur  Unsntona  at  $«iic«ta;  T.  utntdnJia.  JL 
Bnng.,  Tiuin,  Uognan,  Souoau;  T.  Pnito,  Bait.,  Saucati;  T.  Dwii*- 
IMlaa,  Ba»l.,  Dax. 

Scu.*aijt  couiniuni*  (var.),analeg(iu«  ta  tlie  cxialiiiK  BpcoiM,  Plaeantine, 
Voltnra,  Bramrrion,  Dax ;  S.  acuta,  .fair.,  BartMi,  Dax ;  S.  multiLunell*. 
Bail.,  Pono.  L^ognan. 

CicLoiTOHA  Lnnanl,  Ba*U,  rrtah-water  UomMooc,  SaucMi,  Das,  ami 
Tongm,  Ti«aT  Mstalrichi. 

p4i,uf>iKt  pii«ilU(BaiinKupunIlut,.^i- Ar«it!rO,^'>*l^o*>*  lothaaxiiting 
•peciri,  Pari*,  Bofdcnux. 

HofODMir*  «l((an*,  Paw/ai  dt  St  F..  lAoftuat,  rare  al  Bordeaux  1  U. 


Docf^M  Gtolniiqu*  du  Buu'ii  Tmiairt  du  Sud<Oactl  di  b  Tnax* :  Mm. 
d«  la  Soc  fHiM.  Nat.  dr  Parii.  t.  ti. 
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Modulus,  Lam.,  analogoui  to  the  exi^ug  ipedea,  Dox;  M-  Anwnii,  BatI,, 

aualogouB  to  the  exiiting  tpeciea  1  M^risnu,  Touraine,  Dax. 

TsocHua  Benetti,  Soa.,  Stubbiogton,  Turin,  JAofgaui,  Saueata;  T.  patii- 
lui,  Broe.,  Plscentine,  Bolt^na,  Vienna,  Bordeaux,  Dax ;  T.  Bnariaiina,  Jl. 
Brong.,  Caitelgomberto,  Dax;  T.  Labarum,  SaiL,  Etec;  T.  tmgidnlDiT 
Broc.,  Itolj,  M^rignac;  T.  Bucklandi,  Batt,  abore  the  freab-water  )ii>e- 
■tone,  Saucets ;  T.  Audebardi,  Bail.,  iAo^ava- 

RoTELLK  De&ancii,  Biut.,  lAognas. 

SoLARtuH,  caracoUatum,  Lam.,  hiogaen,  Dax. 

Amfullahm  compreBso,  Btut.,  Dax;  A.  danalina.  Lam.,  Pontebaitniii, 
Tar.  at  Dax. 

Melania  coBtellata,  Lam.,  Grignon,  Ronca,  Sangonini,  Dax;  U.  anlm- 
lata,  Volterra,  L^osnan,  Dax ;  M.  hordeacea,  Lara.,  Hondan,  I^errcIaK 
Beauchamp,  Isle  of  Wight,  var.  at  Saucati ;  M.  clathrata,  Bwf.,  Dax;  H. 
nitida.  Lam.,  GrignoD,  Placentioe,  PameB,  Dax ;  H.  dutorta  (Tntbo  po- 
litui,  Montagu),  analogaui  to  the  exiating  species,  Tharigne,  Btn^eanx. 

HELANoraii  Dufouni,  Fir.,  Dax. 

RiBBOA  Co«hlearella  (MeUnia  Coohlearella,  Lam.'),  Grignon,  Kknffae, 
var.  at  Dax ;  R.  Cimex  (Turbo  Cimex,  Broc),  analogoiu  to  the  pxirting 
■pecies,  Bologna,  Isle  of  Ischia,  M^rignac,  var.  at  Dax  ;  R.  vuicosa,  BtaL, 
M^rignac;  R.?  Grateloupi,  £iuf.,  M&rignBC. 

Phabunella  turbinoides,  Lam.,  Grignon,  Mfrignac,  Dax ;  P.  Preraatma, 
Ba»t.,  Uogiian,  Saueats. 

Natica  Canrena,  Broc,  analogous  totheexisdngspedet,  llaljr,  En^aitd, 
Lfognan,  Saucats,  Dax ;  N.  glaucina,  Broc,  analogoua  to  the  exittiiig  pe- 
cies, Italy,  Liognan,  Dax. 

Nerita  Ptutonis,  Bait.,  M^rignac. 

Nerit:na  fluviatilis.  Lam.,  analogous  to  the  eiiiting  ipeciea,  Tuwani-, 
M^rignac,  Dax  (often  pteserves  its  colours). 

CoNus  deperditui,  Lam.  (analogous  to  the  existing  specie*  at  Owhyhec), 
Grignon,  Rionca,  Turin,  Bordeaux,  Dev;  C.  alsiosus,  At.  Brong.,  Ronca, 
Dax,  Bordeaux ;  C.  Mercati,  Vienna,  Sau  Miniato,  Saucats. 

CiPR£A  Coccinella,  Lam.,  Grignon,  Suffolk,  Angers,  Nantes,  Dax ;  Cy. 
annulus,  Broc,  analogous  lo  the  existing  species,  Piedmont,  Etonca,  ^at- 
deaux;  Cy.  annularis.  At.  Brong.,  Turin,  Bordeaux  ;  Cy.  leporina,  Lam., 
Dax;  Cy.  lyneoides,  Al.  Brong.,  Turin,  liordeaux;  Cy.  Dudosiaua,  BaiL, 
Dax. 

Ol[va  plicaria,  Lam.,  M^rignac,  L6ognan,  Dax,  Saucats;  O.  Clavula, 
Lam.,  Mfrignac,  Dax  ;  O.  Dufteanii,  Ba^l.,  Mfrignac,  Das,  Sflucata. 

Ancillakia  canalirero,  /.on.  ( A.  turrellala,  Soa.),  Grignon,  Barton,  Dax, 
Bordeaux ;  A.  inllata  (Anolax  inllata,  Al.  Brong.),  Turin,  Vienna,  Lfognui, 
Mfrignac,  Dax,  Saticats. 

VoLUTA  Lambert!,  :S'oiD.,  enali^us  to  the  existing  species,  Sufiblk,  Anjoo, 
L^D^an  ;  V.  rarispin a,  Aom.,  Das,  Bordeaux;  V.  alfinis,  Broc.,  Ronea, 
Tunn,  Uognan. 

Maroinella  cypneola,  Placentine,  Toutaine,  Dax. 

MiTSA  DufreBiiii,  Bast.,  rare  at  Lfognan  ;  M.  scrobiculata,  Placentine, 
Piedmont,  Sienna,  var.  at  Bordeaux  ;  M.  incognita,  Batl.,  Mfrignac,  Dax. 

Cancellaria  acutanguk  (C.  acutangularis,  Lam.),  Lfognan,  Saucats ; 
C.  trochlearis.  Lam.,  L^ognan,  Saucats ;  C.  doUolaris,  Boat.,  rare,  Uognan, 
C.  Geslinii,  Boat.,  L^i^nan,  Saucao ;  C.  buccinula.  Lam.,  Vienna,  Cr^ 
inValois,  Bordeaux;  C.contorta,  Batt.,  Italy,  Saucats;  C.  cancellnta.  Lam., 
anal,  exist,  species;  Piedmont,  Placentine,  Sienna,  Bordeaux. 

BucctNUH  Veneris,  Favjaa  <k  Si.  F.,  Liognan,  Saucats;  B.  {mocsIhid, 
Batt.,  Saucats,  Litygnan,  Mfrignac,  var.  «  Dax.  var.  ,8  Saucats,  var.  y  Vi- 
enna; B.  politum,  Ball.,  Piedmont,  Saucats. 

Erur.va  spirala  (Buccinum  spirata,  Brag.),  ohhI.  exist,  species,  Rennei, 
Dax,  Ssuctits. 
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Nai»  rcliculata  (liuccinuiu  rDticiilnIum,  Rroe.),  man.  4«Ut  f  p«dM,  Smi 
Miuialo,  Caslcl-Ar<iua(ii,  Sienna,  var.  a  Bu,  *Dr.  ,3  Snucnu  and  L^n^nui ; 
N.  MfiBnila,  Brot.,  i'lacrntiac,  Sirnna,  vor.  a  Uu.  var.  i3  Lioiptaa  ond 
SaucBU;  N.  Hngukla,  Valtpmi,  Saucala ;  N  ■  coliunlwlluiilu.  Bat/.,  Vit^nno, 
Apffrra,  Tiniraiiir,  {tax,  Lf^utn,  Sniiettt*  (aii|)TTmclm  a  living  iprcics) ; 
K.Uaauiyerd,  Hail.,  Dax,  SaucaUi  N. cancollnreidc*,  BaiL,  Dax;  N.An- 
ini,  Batt.,  Bordeaux. 

PiiKPUKi  coMata  (Nerita  cotCala,  Broe.).  naoeotine,  Uax,  BoTduux; 
P.  I  awalgut,  Ami.,  I^iwuii, 

Cahi>  Saburon  (CaMJdaa  Sabiiron,  tSmg.),  analcigoii*  to  tlic  rxiitlne  «p<>- 
cin,  Calabria,  i'loccntiar,  Vwnno,  L^ogniui,  Saucou,  Dnx;  C.  ItonSclcli, 
Bat!.,  L^ognnu.  I)«x. 

CtauBiaiik  Cylhara,  llaly,  Bordeaux. 

TcRciR*  pliraria,  aiiaicwuw)  to  ib«  rxisling  tpvcln,  Sniicain ;  T.  |ilii;stul>, 
Xoab,  Grignou,  SaucnU,  Uo)[nBii,  Dux;  T.  onvrfa  (T.  aclciilinn,  l.am.), 
•nalogoui  tn  the  exiitiniz  ipcdM.  Flcdmcmt,  Uofcnan,  SaucaU ;  T.  itciDta, 
Mialogotia  lo  ihr  ciistiiw  iprcin,  Suucati ;  T,  diipticsta,  l.am.,  unaloj^uui 
10  the  •aitliug  >p«ci««  r  Siriioa,  Pirdiiiutil,  Kuin<- ;  T.  [H'rttiiia  (var.),  aiia- 
logoui  lo  ihv  rLwlinfc  ipccie^  SaiicuM ;  T.  miirinn.  Onx. 

Ct-iiTHibH  laBrgaritaccuin,  jtl.  Brotiff,,  Sifniu,  Maycncci  C.  eomicatuin, 
M  Brtmg.,  Koiioa,  SauoaU;  C.  incMiitan*.  Ba*t.,  SiucaUi  C.  unpuflonuni, 
AL  Hrting.,  C«»\t\iP>Taixi\o,  Vitoiua,  M^runac.  D.ix  ;  C.  jilicutuTii,  Lorn., 
MontiHsllliT,  ronicrmttrain,  Mayinv*,  C^aMlx«*nberlo,  Saiii-au ;  V.,  cincluin, 
I.asib.,  Montjullicr,  PoDlehannun,  B«ni«j^  llniulan,  SjiucaU ;  0.  Cbaipcn- 
lieri,  llait.,  Dnx;  C.  pnpavcnoeuBi,  Batt^  Touniinc,  U(ri|tnaii;  C  Icni- 
nifcaluii).  ,11.  llrang..  Kunoa,  Uax;  C.  Sjiliuo,  Batl.,  Lfugnan,  Mfriunac; 
C.|>ieliiru,  Jtatt.,  ViciinH,  M^ripiae,  Saucala;  CUiDvlIotuni,  Lam-,  Conr- 
tagiuin,  Griguon,  <rnr.  IJax;  C,  angnlemim,  Griinuii,  Siiucatui  C.  Dubolj, 
.fZ  Brong.,  the  Dioblcrctji,  Swilzcdand.  Das :  C.  Tcwctum,  Drfr.,  Ilmilr- 
villc,  Dm,  Mrri^^iutc ;  C  caleutsmm,  Biut^  Dax.  Ui^nn ;  ('.  pupirlannc, 
BaU.,  rare,  U^-nniiac;  C.  graauloMm  (Mum  gnaiulotuii,  Btoc),  analo- 
goiu  to  the  eiiiciiif-  i|wc>(-t,  Vtilitrro,  MMguao;  C.  aeaber,  uiilo(;«ii«  to 
lh»  vxlUinaapwiir*.  Iinli',  M^'rignof,  [>6c«n«ii. 

MuBcx  Wimim,  Ltim..  analo^oux  tti  tii*  exittiaj[  tprcici,  Placratme, 
Smwati,  Ul^ixDuc;  HJ-iublovatu*,  JStuf.,  nrp.  lU-rigoac,  L^ignan,  Siiurala; 
M.  Litiguii-liuvii,  Batu,  Saucata,  L(o^iuuii  M.  lubeiiflHCoiu,  BatL,  Bor- 
deaux. 

Trrm*  liibifirr  (^tllrf.I  tiihifrr,  Lam.),  inoIngoiM  to  the  nxiidnf;  ^srit^ 
Gjif[aaa,  Barton,  lli^h{;ni<'.  I^'o^nan. 

TRiTDiidioIiaic(Mum[lotiatii.i(r0r.),  I1acenlin«,  Pita,  Sicniio,  l/ii)piHn. 

iUKEi.Lt  mureiuata.  At.  Hnmg.,  VitAtaimt,  Pita,  PlaMnliiia,  Valmra, 
IWIn,  Lf'u^oau,  M^rij^niu: ;  Et.  Icuooctoina,  I,a».,  aaalogoiu  to  ihc  exiiting 
fpccioi,  Plncmtinc,  BurdMUX. 

¥vivt  bntiu,  Suw.,  Bartrai,  Paria.  Uajnun,  Soacals,  Hax;  F.  buc«i- 
noidn.  Bail.  (UucdDum  lubulatuin,  Broe.),  Placciiiiiic,  S*ucal>,  Mjrig- 
nac  (a  Mrditrirancan  sbvU  ajipioBcbro  ibu  KiHtirn);  F.  ni^anu,  Lant., 
Gtinoii,  VywuM,  Htx  (drtbraat  from  the  Funit  nigotui  of  Sovtrbj) ; 
V.  daiatui,  PUcmtinc,  vnr.  Bordcnui. 

FtiitsoTouA  tubcrcuKHa.  BatU,  Viruna,  Saucaia,  Uugiiau  -.  P.  Pasntii, 
Bart.,  L^oan,  Suucata,  \Hx ;  P-  dvDtiriilata,  Bait.,  TouniinE,  Soucali, 
LivgiiAD,  Utognar,  D«i ;  P.  minoMi,  Batf.,  Thori)in^,  An)[cn.  Lforant, 
sWaUi  P.  Botvoni,  Batl.,  Soucath,  Ltofrnan,  Blfngnaei  P.^oala,  Xoii., 
Grignon,  Oax^  P.  undala.  Lata.,  (irigiKin,  Epenuy,  Dax;  P.  tnultlnoda, 
lAm„  Bonkwix  ;  P.  Tum-llu,  Lam.,  Grij^noii,  i«r.  I>ax  i  P.  crenulata, 
ZoM.,  GilgBou.  var.  Lf-ogiisn;  P.  cauiphTaela.  PU«b tine.  Sienna,  Bologna, 
Bordwiu  i  P.  pufpiim,  Aa*>^  analo^oua  to  Ibc  cxutiag  iptciM,  Ui^ati ; 
r.  Urelm,  Aaif..  Uognan,  SoacKi.  Dax ;  P.  cnrtellXlS,  JUm.,  GnsMQ, 
Ltognu,  Das ;  P.  tkeUolMnA,  Bati.,  Bonttaux. 
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P&mioljikix  Burdigaleniii,  Dtfr.,  Uognui,  Smcali,  Mtngnac;  F.  vu- 
plicata  (Fittui  uoiplicatiu,  Lam.),  Origmm,  Epemky,  Dax. 

Ptrula  cimdiM,  Al.  Brong.,  Turin,  Ungnan,  Sauciti;  P.  Oftn,  ibaf^ 
Dax,  Bordeaux ;  P.  Lainei,  Bait.,  Sulcata,  Ut^an,  tUiigame,  Dax ;  P. 
MetongiDa,  Biialoeoui  to  the  exitlitig  ipedei,  CtrntagatM,  Sancata,  Dh, 
M£Hgna«;  P.  nuticula,  £iur.,  Uai,B<ndeaiu. 

TuBBiHELLA  L^chi,  Botl.,  rare,  Ltognsn. 

Stsohbus  decuuatus,  Dax ;  S.  BonelH,  At.  Bromg.,  Tarii),  Dax. 

RoiTELiiABiA  Pe«-Pelicaiii,  analogoui  to  tbe  existiiig tpeciea,  eonmiMi  ia 
many  lupracretaceous  deposits,  L^ognan,  Dax ;  R.  curriiaatria,  Lom.,  an*- 
logoui  to  the  exiiting  speciea,  Dax. 

SioABETus  canaliculatus,  Soic.  Hordweil,  Parii,  Bordeaux,  Dax. 

Cafului  (Pileopsia)  nilcosuB  (Nerita  iuIcom,  Bnx.),  Placendne,  MM(- 

CaariDULA  unguifomiiB  (C.  Itdica,  Dtfr.),  analoeoui  to  the  exuthig  ipe- 
de»,  Placentine,  Sienna,  Vienna,  SaucaU;  C.  cocbleariB,  Baft.,  analagfna 
to  the  existing  speciei,  Mfrignac. 

FisiURELLA  costarift,  Deth,,  Grignon?  Dax. 

CALTPra^A  deformis,  Lam.,  Dax,  Bordeaux ;  C.  depreau,  Lam.,  aban- 
daiit  at  Bordeaux  ;  C.  inuricata  (Patella  muricata,  Broc),  analogoui  la  the 
eiiiting  Bpecies,  Piedmont,  Placentine,  Castel-Arquato,  Liognan,  Sancata; 
C.  omata,  Batt.,  Dax. 

HirroNri  gtanulatus,  Batl.,  Dai. 

OiTREA  flabellula.  Lam.,  Grignon,  Hordwell,  Barton,  Bnisaeli,  Sancatl, 
Uognan ;  O,  undata,  Lam.,  Dax,  Bordeaux;  O.  Cymbula,  Lam.,  Grignon, 
Barton,  Saucats. 

Peciek  Bcabrelliu,  Lam.  (Oatrea  dubia,  Broe.),  Val  Andone,  Redmoot, 
Saucati ;  P.  Burdigalenaia,  Lam.,  Saucats,  approachei  P.  Pleuronectca,  P. 
obliEeratuK,  and  P.  Laurenti ;  P.  multiradiatui.  Lam.,  Ital;,  Seucata. 

Sfohpylub,  fragmentK. 

Febna  Ephippium,  Lam.,  analogous  to  the  existing  species,  Bordeaax. 

AvicuLA  phalienacea.  Lam.,  L^ognan. 

Pinna,  fragments. 

AncA  biangtila,  Lam.,  Grignon,  L^ognan ;  A.  scapulina,  Loin.,  Grignon, 
Mirignac;  A.  clathrata,  Defr.,  analogous  to  the  e^l»ling  apeeiea,  Angers, 
Thorigni,  Nice,  MWgnac;  A.  Diluvii,  Lam.  (A.  Peclinata,  Sror.),  Hon- 
dan,  Touraine,  Placentine,  Sienna,  Turin,  Vienna,  Bordeaux;  A.  Brei^ki, 
Basl.,  Dax. 

Pectunculub  Cor,  Lam.,  Saucats,  M^rignac,  Wognan;  P.  putvinatui. 
Lam.,  Paris,  Tourainr,  var.  a  Dax  and  Bordc'aux,  var,  f3  Lfognan;  M.  de 
Bastcrot  considers  (his  shell  the  same  with  that  found  at  Walton. 

NucuLA  emarginata.  Lam.,  I^fognan,  Sailcals;  N.  margaritacea.  Lam. 
(Area  Nucleus,  Broc),  analogous  to  the  existing  species,  Grignon,  Placea- 
tine.  Barton.  Highgate,  Lfeognan,  Dsx 

MrTiLus  aiitiquoruni,  Soie.,  Suffolk,  var,  Saucats,  Merignac ;  M.  Bratdii, 
Al.  Brong.,  Mayence,  Dax,  Merignac  ;  M.  cdulis,  Linn.,  annlogoua  to  the 
existing  species.  Piedmont,  Placentine,  Sienna,  VoUerra,  Saucata. 

MoDioLA  cord  at  a.  Lam.,  Paris,  DomTront,  Saucats. 

Cahdita  hippopea,  Boat.,  Saucats. 

VaNEaicAaoiA  Pinniila,  Bast.,  beds  above  the  fresh-water  limestone, 
Sancats,  Dax;  V.  Jouanneti,  Basl.,  Italy,  Vienna,  Bordeaux;  V,  inter- 
media (Cardita  intermedia.  Lam.),  Placentine,  Sienna,  Dax. 

EftvciNA  elliptlca.  Lam.,  Ecouen,  Senlis,  Saucats. 

Chama  gryphoides,  Broe.,  analogous  to  the  existing  species.  Piedmont, 
Placentine,  Sienna,  Dax,  Lfognan,  Saucats,  Merignac. 

Cabdiuh  edule,  Linn.,  analogous  to  the  existing  species,  Placentine, 
Piedmont,  Sienn.i,  Bramerton,  Ipswich,  Dax;  C.  Bu:g«linuin,  Lam. 
Dax,  Bordeaux;  C.  serrigerum,  Lam.,  Grignon,  Bordeaux;  C.  echinaluin' 
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Bntg.,  tioaiugtaa  Ui  liu  rxntingmKlvt,  Pt*c«nlin«,  Tnurain*,  Bordfuit, 
var.  VUnna;  C.  nJUuiaiium.  Tioif..  Oax;  C.  multicottoluiii.  Bret.,  Pia- 
MOlio*,  var.  Ltogaan ;  C.  diwrqinnf,  Bait.,  bed  nbove  the  frosh-wUcT 
linMMiM^  Saucot),  Ubi. 

i)aw*x  an»[ii>uin.  Lam.,  snnlo;'oui  to  the  ex<«lin|;  •pecira;  w.  Dax, 
Bordeaux ;  D,  rlnngaiA,  Imih.,  •iiRlognu*  to  the  rxiilin^  ipcHpt,  Mlrignae ; 
P.  trlHngiilaria.  /Jnif.,  appmnchrtnn  cxnlinjtippdpi,  SoikdU;  D.  imgulaTi*, 
Ball.,  Dux;  U..'  diHicUii.  Bail.,  Dux. 

CrntiA  Brgngniartii,  Bail.,  Konca,  Mf'tignac.  Saucata;  C.  Soverbii. 
Batl.,  Vara,  Saticab. 

Tellih*  xnnaria,  /.an,,  Dax.  Smicati,  l/npian,  Hdignac  (prcMir**  ita 
cnloun);  T.  rlcRini.  Drih.,  Hautcnlle,  GTirnoo.  above  the  fmh-valct 
bedi,  SaucBli;  T.  tiipiiHila,  Bait,,  Saiicala;  f.  biangularU,  Drih.,  Paria, 
VM.  Uns. 

Lvciv*  Culiiinticlla,  Lam.,  Tniiutii*,  I,£n^Hn,  SbiichI*.  !>*(,  Mfrlgnae; 
L.  divaiicjtn,  /.am.,  •iintoK»>'>  to  the  rxiiliiiK  (nrciri,  4>h^on.  I^fogiittn, 
Mfrijtnaf.  cDintnun  at  Hi)tdu<tl  and  Saixcuiii  I.,  iconularum.  Al.  Bropg., 
Konca.  Turin,  Mirigiiac,  SnacsUi  L.  dpniata,  Bart.,  Uhx,  Suuraii :  L.  di- 
sitalii,  /,aa>.,Mialngau>i4itli««ci]iljtig«ii«cl*>,T«n,S«ucaU;  I>. hiat^lluidM, 
Bnl.,  tare,  Uiwnan ;  L.  Ribboaula,  Lam .,  anilegoua  to  tht  rxMlin^  (iwdei ; 
Grignnn.  Uox ;  L.  tvoulato.  Lam.,  noalogoua  to  tht  existing  ipccict,  Cirig- 
non,  Bnrdrniiii:   I.,  ni-jjlcda.  Bait,,  Dax,  Boi'dpaui. 

Veni  1  Oj'khi,  Linn.,  enalo^Qt  lu  lli«  eaittiiig  tprciea.  Piedmont,  Plo- 
nntjnc,  litix,  Sniicali;  V.  eaxinaid**,  Lam.,  Vivnna,  L-fofnan,  SsuraU;  V. 
vBRila,  liatl.,  Saucata,  Lfogiuii;  V.mdiaio,  Broe.,  analogoui  tn  lh«  tiiding 
ippcira.  Italy,  SaucBt*!  Lfo^an,  l>ax. 

CviUEBza  enrdDoid**,  Lata.,  analogous  to  ttic  Gtiitinj;  (pcd«,  Parii, 
Itein,  lUnn*,  SaUMta,  Uognan,  Dnx ;  C.  I>v»liii>r*iui>n,  Bail.,  Siucati, 
Lfc^pan :  C.  tineta,  £am„  perfect  rrtrmbtanrr  tu  exiatine  aprdrf,  Saucata, 
C  laonina,  Aaif.,  Iifopian,  Snucnti;  T.  undaia,  Bati.,  Saiicau,  abuBdant 
at  Ufripiac;  C.nilidula,  Zam.  (Vetiiu  tnunTcm,  Sate.).  Otxgaon,  Barim, 
Sancata. 

Cvrami  Itlandicoidef,  Lan.  (Vm\a»  ar^iialii.  Sea.),  Snifbft,  PlacnitinF, 
ABltifr|i,  Dai,  Bbtdeaiuc. 

VLHrniru  I'mijiuit,  Btul^  Bordeaux. 

PcTUcoLk  pcrt^na,  Bail.,  in  lw«  nndranorta,  MMsnae. 
Saiicav*  aiiiicinn,  Biul.,  in  tli*  bale*  vliidiH  baa  bored  m  tlie  rmh-waler 
lisiMlane,  when  the  latter  vaa  carared  by  the  wairn  or  an  aneicBI  *(«, 
S«ncBta. 

Ci«T>o?  nnguironnit.  Bail.,  in  lioli»  nhicfa  it  ho*  i^iercrd  in  the  marine 
and  fivkh-water  liinmlrmrB.  Suurala. 

CoaauLxrovaluta,  .VuH'.,  iUrion,  Italy,  Dax,  ]>«gnao,  Mirignnc,  Saucatii 
C  MrialB,  Lam.,  (irijcnoii,  tdt.  Ang*r*,  var.  Itard*aiix. 

Micrai  ■trtutella.  Lam.,  anoloftona  to  llie  cxi>bno  apeclta?  Saurata;  M. 
dcltoidra,  L^m.,  Origtion,  Saucata;  H.  trianguta,  Bree.,  aiialogona  to  the 
utslidlf  *pme>,  Placi-nltne,  Saiicaia. 

l.iTKiau  Sann*.  Bait.,  Sancaio.     M)t  omala,  Bait.,  Dax. 
P■^□^.c*  Fauiaaii,  Mfmaril  de  la  (Syoyr,  Puma.  Sienna,  I'iaa,  San  Mi> 
niMO  (ttt(;gio|,  rlaecnline.  Pirdmont,  Lfognan. 

PaaHHvait  l,Hbord«i,  Btul.,  typrcachn  I't.  v««portiaa,  Ltveh,  m  Ihing 
aptciet,  Saueati. 

Soi.r-.i  ilti^aiu*.  Linn.,  anaJogDui  to  the  cxiatinji  tpecica,  Placenline, 
Picdtnont,  Vienna,  Criaoon.  U«gnan,  Dax;  !>.  Vagina,  /.inn.,  analoi^oua 
to  tht  esialilig  qwcio*,  PlaoMiliais  (iri^on.  Saucatt;  S.  Lrgtimm.  i.mn., 
Sai]c«(i. 

pNOLta  Braitdcri,  BaH.,  in  the  tolled  ttimea  and  corak,  Touraia*  and 
Wrignac. 
CtATAui).!.*  ooroData,  t)fi.,  .Mtaux,  Pauliac,  ninekafuea  horn  ikndeaui. 
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C.  Gomu  FoitOi. 


The  folloiringii  a  liet,  according  to  Prot  Sedgnick  and  Mr.  MurchiMn, 

of  tbc  organic  remains  detected  In  them  either  in  the  Gosau  dtptmt, 

or  its  equivalents  in  the  Alps.    (G.,  Gosau;  Z.,  Zlun;  W.,  Flukac/ 

the  Wand;  M.,  Maraollj  R.,  HinterKeutter;  T.,BaTarianTrmiiii«teiii.) 

Zotvhgla, — Tragoa.  Mullipora.  Madrepora.  Cellepora,  G.   Litbodoidmi 

granufoaum,  Gold/.,  0.    (also  Caitell'  ArquaCo,  Supracrttaetotu),    Fimgit 

rodiata.  Gold/.,  G.    Fung,  discoidea,  G.    Fung,  polymorpha,  GetM,,  G.,  Z. 

(also  Bassano  and  Dauphin^,  Supracrrlaetoui).    rung,  undulata,  Goi^.,  G. 

Diplocleniuin  cordalum,  GiUdf.,  G.  (alio  Maestricht.)     TuiUuolia  compla- 

nata,  Goldf.,  G.     Tuib.  duodecimcoitata,  G.  (also  Castell'  Arquato,  Stiprm- 

crtlaceaui).  Turb.  lineata,  Goldf.,  G.  Turb.cuneata,  Gofij^.,  G.(alK)CaiteII' 

ArquBlo,  Supracretactotu),     Turb.  aipera,  Sow.,  G.     Cyathopbjlliim  rndt^ 

Sou<.,G.  Cy.  compodtum,  J'oiD.,  G.  Meandrinaagaricites,  Go^.,G.  Astnt 

ttriata.  Gold/.,  G.     Ast.  fomioaa,   Gold/.,  G.     Ast.  reticulata,   Gol^.,  G, 

Alt.  agaricites,  Gold/.,  G.     AsU  grandis,  Soa.,  G.     Ast.  media.  Sou).,  G. 

Ast.  fonuosiMima,  Sow.,  G.  Ast  ambigua,  Som.,  G.    Ait  tenera,  Sae.,  G. 

Alt.  ramosa.  Sou.,  G. 

j^nnu/ald.— Serpula. 

Conehi/tra. — Teredo,  G.  Solen,  G.  Panopsa  plicata?  Sow.,  G.  (iIm 
Sanilgate,  Loicer  Green  Sand).  Anatina,  G.  Crassateila  impreasa,  Sae.,  G. 
Corbula  anguBtaU,  Som.,  G.  Sanguinolaria  Hollo  nay  lii ! .'  Sou.,  G.  (abo 
Bracklcshani  Bay,  Lonfjon  C/sy).  Lucina,  G.  Aitartemacrodoata,  ^ov.,  G. 
Cyclas  cuneifonnii?  Sow.,  G.,  W.  (also  Woolwich,  Pliutic  Clog).  Cytherea 
Isvigata,  Lam.,  G.  (alio  Grignon,  Caleaire  Groiiier).  Venui,  G.  Vene- 
ricardia,  G.  Cardium  productum,  Sow.,  G.,  M.  Isocordia,  G.  Cucullas 
caiinata,  Soid.,  G.  (Blackdown,  Green  Sand).  Area,  G.  PectuDcohis 
FlumstcadicDsii,  Sow.,  G.  (also  Plumstead,  near  Woolwich,  PUutic  City). 
Pect  brenroatrii,  Som,,  G.  (alio  Bogiior,  London  Clay).  Pect  pulvinatu^ 
Lam.,  G.  {also  Grignon,  Brackieabam,  Caleaire  Grottier,  and  London  Clay). 
Pect  calvus,  Sow.,  G,,  M.,  W.  Nticula  amygdaloides,  Sow.,  G.  (also  South- 
end, London  Clay).  Nuc.  concinna,  Saw.,  G.,  R.  Trigontaaliefonnii,  Soir., 
G.  (also  Parbam  Park  aod  Black  Down,  Green  Sand).  Modiola,  G.  Ino- 
ceramus  Cripaii,  Manl.,  G.,  W.  (also  Hamsej',  Challi  Marl).  Avicula,  G. 
PectenquinquccaEtatus,  Sow.,  G.  {common  crelaceout/ottH).  Plicatulasspcra, 
Sow.,  G.,  W.  Gryphsa  elongaia,  Sow.,  0.  Grypbita  expanis,  Sam.,  G. 
Exogyra,  G.  Ostreu,  G.  Terebratula  dintidiaCa?  Soto.,  G.  (alio  Haldon 
Hill,  Green  Sand).     Axinus?  G.,  W.     Trigonclliies,  G.,  W. 

jVo/Zmco.— Dentalium  grande?  Desk.,  G.,  M.  (also  Caleaire  Grottier). 
Calyptrxa?  G.  Auricula  decurlata,  .^ofi*.,  G.  Aur.  simulata,  Som.,  G.,  M, 
(also  Barton  ClifT,  London  Clay).  Melania,  G.  Melanonsis,  G.  Natica 
Ambulacrum,  Soiv.,  G.  (also  Barton  Clifl^  London  Clay).  Nat.  lyrata,  Sok., 
G.  Nut.  engulaio.  Sow.,  G.  Nat  bulbifonnis,  Sow.,  G.,  Z.  Nerita,  G. 
Solarium  quadralum,  Sow.,  G.  Trocbtu  spiniger,  Sow.  Turbo  arenonu, 
Sow.,  G.  Turritella  angusia.  Desk.,  G.  Tur.  bifonnis,  Deth.  G.,  T.  Tur. 
rigida,  Deth.,  G.  Tut.  I^viuscula,  Deih.,  G.  Tomatella  gigantea,  Detk., 
G.,  Z.,  Meyersdorf,  8:c.  Tom.  Lamarckii,  Deth.,  Gams-Geblrge.  Nerinea 
fleiuoss,  Deih.,  G.  Cerilbium  reticoaum,  Z)«ft.,  G,  Cer.  conoioeum,  Deii., 
G.,  Z;  T.  Cer.  puBtulosum,  DeiA.,  G.  Pleurotoma  prisca.  Sow.,  G.,  M. 
(also  Barton  Clilf,  London  Clay).  Pleur.  fusiforme,  Sow.,  G.  Pjeur.  spi- 
noatun,  Soa.,  G.  Fasciolaria  elongata,  Som.,  G.  Fusui  intortua.  Lam.,  G. 
(also  Grignon  and  Ronca,  Supracretaceout).  Fus.  heptagonua.  Sow.,  G. 
Fui.  carinella,  Sow.,  G.  Fua.  muricalus,  Som.,  G.  Fus.  abbreviatus,  Som., 
Q.  Fus. cingulatuii,  £oui.,  G.  Roatellaria  plicata,  Sore,  G.  Rost.  coatala, 
Som.,  G.  Roet  granulata,  Soie.,  G.,  M.  RosL  Itevigata,  Sow.,  G.  Nasu 
carinala,  foul.,  G.  Nas.  afhnia.  Sow.,  G.  Mitra  pyramideila  ?  Broe.,G. 
{Supracrelacioiu).     Mit  cancellata.  Sow.,  G.     Voluta  coronuta?  Bnc,  G. 
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(*l»  SaitnttTrlaeeoia).  VtJ.  cilharvlU!  jfL  Bromg.,  (J.  (hIbo  Turin.  Supm- 
cTilacruaa).  VcA.  acuu,  Smp.,  G.  Ter«tint  coroiinU,  Son-.,  G.  Volvvia 
laerts,  Stia.,  G.     BamlilM  or  Ilankjlr*,  G. 

Organic  Remains  of  the  Cretaeevm  Group. 

1.  ConArvilM  iSuektikla,  .lil.  Bnmp.     Amngpr,  Baniliolm,  /iJ.  Brang. 

Chtik,  SuiMix,  Mati!. 
3.              '  n^agropiloidri,  ^/rf,  Broag.     Arnauer.  Burnholm.  .-/</.  Bnmg. 
,  ipecies  iioi  dctcraiincd.     Chalk,  Susets,  Mont. 

1.  Pticoicl*«  Otiiignluiiai,  .tJ,  Brang.     I>lo  d'Alx,  ltoch«lle,  .Id.  Broug. 

2.  ■'  itricttiH,  .111.  Broit^.     lalu  d'Aix.  Roclicllv,  Ad.  lirang. 

3. lubcTculosus,  AJ.  Broiig.     Isle  d'Aii,  llwbrllc,  .Jif.  Urong. 

4. diflbrmii,  .W.  linmg.     Bidachc,  Biyonn«,  ^rf.  lirimg. 

A.  iulricBliUi  ^i/.  Bmng.     Bidaclir.  .44.  Uroaa. 

K. Lyii^-biuiuB,  Ad.  Brom.     Ama^r^,  n<irii)ioIni,  Ad.  Brmy. 

7.  • Brnii^iiiurtl,  Maul.     Clialk,  Sumcx,  Mrnil. 

8.  Tnt;^ioni,  Ad.  Brong.     Cliolk,  Suuci,  ifanl. 

D.  '  cHialiculntiii,  jtd.  Brong.,  Eiiv.  orBayuuDF;  ttidaclic;  Otnii 

Smd.  ituchirrwt,  /^/r. 
,  (pwdM  not  diiimiuii«A.    Chalk,  Gaulc,  Suncx,  jVab^ 

Saiadn. 

1.  ZoaUritci  cauliniicroliB,  Ad.  Brong.     Iil«  d'AJx,  Ad.  Brong, 

2.  lincata,  Ad.  Brong.     lain  d'Aii.  .Id.  Brong. 

3. Bclloviiana.  Ad.  Brong.     his  d'Aii,  Ad.  Bnmg. 

■t.  cloDgata,  Ad.  Brong.     IiJc  d'Aix,  Ad.  Broag. 

Ct/cadnr. 

1.  rt'caditc*  Nilwmii.  Ad.  Broitg..  Cliolk,  Scanik. 

1.  Timiii')  aliciiit.  Sitrnh.    StnetMhaa  iKakoiiitxvr  KtcIb),  G.  T. 

Dicotylciluitixii  k'ikkI,  pt^rfurntcd  br  tame  lioriiij;  »li«ll ;  Cfcnlki  Siiurx. 

Mont.-,  Go'vn  Suiid,  Lyme  Bc^  th  la  B. 
Ci)iiP*(>rrnnifrrH>^  Cfitn  Snnd,  Lyme  Itfjii*,  Dt  Ut  B.     Grren  Sand' 

Kiipingc,  Scnrin,  .W*. 
Ftriiif  Grrtn  Sunt,  I.vmc  Regit.  Or  It  B. 

Icarcf,  bccwern  I'luiaoui  and  Lj-riodvudrcn,  SUrwth.    Grtei*  Sand, 

Trttdieiii  Blankcnbiug;  Wrruigvivd* ;  Qardlinbur^,  G.  T. 

1.  Aclullpum  glocnfnitiuu,  GolM.     ^oewntAiX,  OoUf. 

3.  hiii)(irimnc,  Goldf.     Maeiirichi,  Goldf. 

3.  Murelicllo,  Goldf.  Crcinceoui  itock*,  LueD,  Wcatfihalis,  Sadt. 

1.  Maaoti  cspiutum,  QolM.     Macitiiclit,  Gold/. 

3.  tuLiiIirmiRi,  Oolif.    HaaMricht,  t/oJijr- 

3. pulnnarium,  GaW.    MAoatridit;  Emcii.  Wartphalia,  O^;^. 

C PcniB,  GMf.    MacaUidit;  Cntaoccu*  B«ek).  tmea,  Wtri- 

Solia,  Co/ijf'. 
iluin.  Gol^.     Cn(ar««ua  Rockx,  E«*cn,  C*^^. 

fl. pyrilornif,  UoW/.    Chalk,  Coetfrld,  Gol^. 

7. TMlieUlitai^  .    Hacitrkht,  G.  T. 

I.  Scnhiaauu>radllait«,GoMr.    Ekco.  Wa^dul•a.  G.U/: 
■2 fiinatt,  Go^T.    CtclMMut  Rodti,  Kmcd,  (>W. 
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3.  Scfphift  inAindibulifonaU,  Oob^,    Emcd,  0«l^. 

4.  foraminou,  OoW.     CratacHnii  Rock^  Smtn,  tMtff. 

6. Sackii,  Goldf.     Euen,  We*tph»]i4,  SaeL 

e. tetrogona,  Goli^.     Ewen,  Gob^. 

7. fiiQgiformis,  Gold/.     Green  Sand,  Coeafeld,  Wottdulu,  0«l4f. 

B.  Manlellii,  GoW.     Coeifeld,  GoUf. 

9.  Dechenii,  Gold/.     Coeifeld,  Ool^. 

10.  OeyDhauBii,  Gold/.    Green  S«nd,  Damp,  Wci^haHI^  O^. 

11.  Murchisotiii,  Gold/.     Damp,  Gold/. 

12.  verticillitei,  Gold/.     Maeitricbtj  Chalk,  Nebou,  OatM. 

1.  Spongia  ramosa,  Maal.     Chalk,  Sunez,  MaU.;    Chalk f    saAAm, 

Phii.;  Voirmoatia,  Al.  Srong, 
i.  lobata,  FUm.     Chalk,  Suwex,  Maul. 

3.  pT&na,  Phil.     Chalk,  Yorkihire,  PhiL 

4.  capitata,  Phil.     Chalk,  Yorfcahire,  Phil. 

6. oiculifera,  Phil.     Chalk,  Yorkshire,  PMU. 

6. eonvoluU,  Phil    Chalk,  Yorktbite,  Pkil. 

7.  marginata,  PhiL     Chaik,  Yorkihire,  PhiL 

8.  radiciformii,  Phil.     Chalk,  Yorkahire,  PhU. 

9.  ~ tercbrata,  PhiL     Chalk,  York.bire,  P/Ul. 

10,  Invii,  PhiL     Chalk,  Yorkshire,  PhiL 

11.  poroia,  PhU.     Chalk,  Yorkahire,  PhiL 

13.  cribroia,  Phil.     Chalk,  Yorkihire,  PhiL 

1,  Spongus Tovnsendi,  ^anf.    Chalk, Suuex,  Mont.;  Chalk,  Soaen,  Pm. 

2,  labyrinthicus,  ^anf.  Chalk,  Sussex,  jVant.;  Chalk,  Rouen,  Pu. 

1.  Tragoa  Hippocastaoum,  Gold/.     Maestricht,  Gotdf. 

3,  deforme.  Gold/     Cretaceous  Rocks,  E^ssen,  Gatd/. 

3.  rugosuiD,  Golc{f,     Cretaceous  Elocki,  Essen,  Westphdia,  Sack. 

A.  pisifonne,  Gold/.    Cretaceous  Rocks,  Essen,  Westphalia,  Ool^. 

5.  atellatum.  Gold/     Cretaceous  Rocks,  Essen,  Gal^. 

I.  Alcyonium  globulosam,  Dr/r.  Chalk,  Beauvais;  Meudon;  Amienii 
Tours;  Gien;  Baculite  Liraeat.,  Normandy,  Dent. 

?  pyriforme.  Afoul.     Chalk,  Susseit,  Mant, 

,  species  not  determined.     Chalk,  Sussex,  ManL  ;  Upper  Gre«D 

Sand,  Warminster,  Lon*. 

1.  Choanites  snbrotundua,  fl/ant.     Chalk,  Sussex,  Manl. 

2.  K6nigi,  Maal.     Chalk,  Sussex ;  Warminster,  MatiL 

3.  flexuusus,  Mant.     Chalk,  Sussex,  Mvtt. 

1.  Ventriculites  radiatiia,  Mant.     Chalk,  Sussex,  Mant.;   Chalk,  Hoen, 

Al.  Srong. 

2.  alcyonoides,  Mant.     Chalk,  Sussex;  Warminster,  If  mi. 

3.  BfiiPtiinf,  Manl.   Chalk,  Sussex,  Mant. ;  Chalk,  Yoi^ihiTc,  PkiL 

1.  Siphonia  Webster!,  Mail.     Chalk,  Sussex,  Mant. 

%.  cervicornis.  Gold/.     Chalk,  Haldem,  Westphaliai,  GoUl/. 

3-  Ficus,  Gold/     Green  Sand,  Quedlitibuif;,  GoU\/. 

4.  puncUta,  Gold/.     Green  Sand,  Guslar,  G-  T. 

I.  Halliihoa  costata.  Lam",     Green  Sand,  Normandy,  i)>  la  B. ;  Upper 

Green  Sand,  Warminster,  Lout. 
I.  Serea  pyriformis,  £an.     Green  Sand,  Normandy,  Al.  Bremg. 
1.  Gorgon ia  baciUaris,  Gold/.     Maestricht,  Goldf. 
1.  Nutlipora  racemosa,  Gold/.     Maestricht,  Gold/. 

1.  Millcpora  Filtoni,  Maid.     Chalk,  Sussex,  Mant. 

2.  Gilberti,  Manl.     Chalk,  Sussex,  Mant. 

3.  antiqua.'  Dr/r.     Baculite  LtmesL,  Noimuidr,  DttH. 

1.  nudreporacea.  Gold/.     Maestricht,  GiM/. 

5.  compiissa.  Geld/     Maestricht,  Gold/. 

•  qieeiet  not  determined.     Chalk.  Uecidon,  Ai.  Brong, 

I.  EkImtb  cydortoma,  Go^.     Manlri^t,  Gol^.     K^igr,  Sutitn,  Sit. 
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a.  SMbara  pyrifonni*,  Oo/ttfi     Hacnricht,  GpI^. 

i. tUgiMiophon,  GoUff.    MaeMricht,  (Itltff. 

4.  KtiiuiKuriult.  GoUf.     Misnrtcht,  G^. 

i.  cBoccilnl*.  Golil/.     Mnolricht,  GoU/. 

8. arachnoidc*,  Oiilii/.     M«Mtricht,  Ool^. 

1.  dichoieoia.  GolM.    Manlnclit,  Gel^. 

8.  itnaU,  Go/ijf.     Mutcricbt,  GclJ/. 

«.  filogTMia,  Gtt^.     Macurichl,  GaUf. 

10.  ditiicha,  Gol^.     Meudon.  GoU^. 

I.  CellfpotB  omiAa,  Oaliff.     Marilriclit,  GalJ/. 
i.  Kippocrtpi*,  GaUf.     Mnntrtrht.  GoU/. 

3.  Veiamon,  Gold/.     Moftiricht,  GM/. 

4.  • •  d«tiUl4,  GM/.     Mwnricht,  GoUf. 

6.  cnululcnU,  Gold/.     Mndirivlil,  GvU/. 

€.  ■  liipiinvtHis,  GolHf.     Manlrirht,  Goi^f. 

1. f»ch»roii]f«.  6'n/<y.  Cr^iHcfiius  Hiickr,  Estffl,  Wei^halb.  Oo^, 

I.  Coiciiioporn  infundibulirirmii.  GotJf,     Coptfclii,  G.  T. 

%■  (oactDpora,  Gol^f.     SioraiPdc,  Munilcr,  C.  T. 

I.  ReUpon  dailinlB,  OoUf.    MaFiiricht.  Goldf. 

2. lieh«i)<>ld**,  Gel^.     Mui'ilridii,  tioAj/'. 

3. truncaU,  Galdf.     Mociitrirlii,  GoW, 

4. diitkha,  Coiiy.    Macitricbt.  Geb^. 

4. canettJato.  Gold/.     Miirilrichi.  Gotdf. 

1.  FluMra  ulriculari*,  Z^m.     Cliulli,  ^iuinrx,  ^anf. 

ll. .'  rpiimlnia,  Brtm.     itiii:uliii>  [.ittirntuiie,  Komoodjr,  Arm. 

9.  flabcllilbrmi*,  Lam.     Bociilitc  Liinrdunr,  NurniMidf,  Con. 

,  >p«ci«i  iiol  dctrrminfij.     Cbalk,  Susicx.  Maitl. 

1.  CcBloptyi'hiuiii  lubatum,  GoUf.     Chalk,  Curtfi'ld.  GiJ^. 

%. scauU,  GoldJ.    MacMncUt;  Mti[i>ter,  Goidf. 

3. agaracaldvs  Gold/.     QotaUU,  G.  T. 

1.  Cariopon  micrapoTB,  Gold/.     Maotricbt,  GolJ/.i  Eiun,  G.  T. 

3> eiTptapor*,  Gi^4f-    MawMichl,  Gold/. 

3. MomBlopunii  UnUf.     Matvtriohl,  Gold/. 

A.  ■■  ditliotonifi.  Gold/.     KlarMiichl,  Go/i^. 

5.  ^—  millrparjcca.  Gold/.     Macitrichl,  GoUf.  ,■  Harfajr ;  Kjn^,  fte. 

Siiedni.  //". 

0.  iBadrc|iurai.'i>a,  Gul^.     Maoatikhl,  Ooi^. 

7. mbiiwracaa.  Gold/.     Mac*trlcht,  Gold/;  Kjogt,  ftc.,  Sw«drn, 

//if. 

8.  • vcnlcillata.  Gold/.    MaeMricht,  G^. 

9.  (piralU.  G^ld/.     MMatricht,  Ooi^. 

10.  piiitulota,  Ool<ff.    Matatrlchi,  Gofitf 

It.  oompraua,  GoZ^.     Maatrichi,  GoUl/.  ' 

12l  — —  -■  atclUta,  Goidf.     MaMtrieht ;  Creucroua  Rocki,  Ruon,  Got^T 
13.  DinkoiB.  Gold/.     Mwatridii,  Gotdf. 

11.  polymarpba.    Gold/.     CrrlAMOUa  Ktivto,    Eaien,    Wauptitli^ 

15. gracilia,  G<Jcl/.     Ckumoui  Uocki,  Etaen,  Ool^. 

18. apongite*,  Gold/.     Crctaci-uiii  Kocka,  Entn,  6«J^. 

17.  clavata,  G«Uf.     E«a«o,  Wr«tpl»>lim  Golt^. 

IS. th^na,  Gold/.     CrvUcoou*  Rock*.  Rutn,  fiD/<(/'. 

19. Mitra,  Gold/     CrcUcooui  Itoclu,  Ebcii,  Gold/. 

20.  vencaA,  Ga£{(.    CreUceoua  Kocki,  Enen,  Gold/. 

3t.  -ccibniaa,  Uolttf'.     CratacMoa  mcLt,  Enun,  GoU/ 

1.  LunuUl«t  cntacpR,   I)r/r.     MMttricbl;    Toun;    BaciUitc  LiM««loi)B, 

Nornianily,  l}*in. 
I.  Otbntilca  ■•nlicnlAU,  I^m.     Chalk,  Siua«\.  MmU.;  Grtm  Sand,  Pen* 
du  Rhone,  jII.  Brot^.;  Chalk,  Bray,  NonHndj,  Pm. 
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1.  LiUwdendron  gibbonun,  Miaut.     Green  Sand,  Boehmn,  WeHpIulM, 

Muntt. 

2.  gracile,  Goli^.     Green  Sand,  Quedlmbn^,  GoU^. 

1 .  Caiyophyllia  centralii,  Mant.    Chalk,  Sunex,  MoHt. ;  Cbalk,  YoAt^t, 

PhU.i  Baculite  Limeatone,  Nonnand]',  Dn».f  Chalk,  Da- 
clair;  Dieppe,  Pat. 

2.  Conului,  PluL    Speeton  Clay,  Yorkibire,  PiiL 

1.  Aotaphyllum  proliferum,  Goli^.     Faxoe,  G.  T. 

1.  Tuibinolia  mitrata,  Gal^.     Aix-larChapetle,  G«itff. 

2,  Kcenigi,  Manl.     GauJt,  Snuei,  Maul. 

1.  Fungia  radiata,  GoUff.     Cretaceou*  Sand,  Aii-laXbapelle,  OnUff, 

2.  cancellata,  GeW.     Maeitcicbt,  Gcliff. 

3.  coionula,  Goidf.     CretaceDus  Rocka,  Ebku,  Wea^ifaalw,  G<i^. 

I.  Chenendopore  fiingifarmU,  Lam.      Upper  Gnea  Sand,   WaimiiMMr, 

Lorn.  ;  HsTre ;  Rouen,  Pai. 
1.  Hijnialiinue  fungoides,  l^im.     Upper  Green  Sand,  Waiminater,  Lamt. 

1.  Dipfoctenium  coTdatum,  Goldf.     Alaeatiicht,  Goit^. 

2.  Pluma,  Goldf.     Maeacricht,  Goldf. 

1.  Meandrina  reticulaU,  Goldf.     Mantricht,  Gol^. 
1.  Astrea  flexuoaa,  Goldf.     Maeitricht,  Goldf. 
2. geometrica,  Gid({f.     Maestricht,  Goldf. 

3.  clathrata,  Goldf.     Maeatricht,  Goldf. 

4.  ' eicharoideB,  Gol^.     Maestricfat,  Goldf- 

fi.  testilU,  GoUtf.     Maeitricbt,  Goldf. 

6. f  elamentoaa,  CdM/*.     MaeBtricbt,  Goti^. 

J.  ■■■    i  eyroaa,  Gol^.     Maeitricbt,  Goldf. 

8. elegani,  Goldf.     Maeslricht,  Galdf. 

8.  angulosa,  Giidf.     Maeatrichl,  Gnldf. 

10.  geminata,  Gol^f,     MaeaCrich^  Goldf. 

11.  — ^  arachnoides,  Schroler.     Maestricbt,  Goldf, 

12.  Botuia,  Gotdf     Maeatricht,  Got^. 

13. macTophlhalma,  Gol(^.     Maeitricbt,  Goldf. 

14.  muricata,  Goldf.     Chdk.  Meudon,  Goldf. 

15.  ttylophora,  Goldf.     Meudon,  Goldf. 

I.  Pagnis  ProteuB,  Dffr.  Meudooi  Tours;  Baculite  Li/neatone,  Nor- 
mandy, Dein, 
Polypifers,  genere  not  determined.  Green  Sand,  Grand  Chartreuse, 
Beaam. ;  Green  Sand,  Maritime  Alpa,  Dt  la  B. ;  Lower 
Green  Sand,  Isle  of  Wight,  Sedg.;  Gourdon,  S.  of  France, 
Ditfr. 

Radiaria. 

1,  Apiocrinites  ellipticua,  Afiibr.  Cbalk,  Sufaex,  3/an^ ;  Cbalk,  Yorkshire, 

PhU. ;   Cbalk,  Touraine  ;   Baculite  Limeitonc,   Normandy, 

Dtm. ;    Westphalia  ;    Maeslricht,    Gol^.  ;   Chalk,   Dieppe, 

Pat. 
1.  Petitacrinitea,  ipecies  not  determined.    Chalk,  Sussex,  JVant.,-  Speeton 

Clay,  Yorkahire,  PhU. 
I.  Marsupitea  omatiis,  Afiffer.     Chalk,  Sua*ex,  ^ont. ;  Chalk,  Yorkahixe, 

PhM. 
I.  Glenotremites  paradoxus,  Goldf.  Marly  Cbalk,  Speldoif,  between  Dnia- 

berg  and  Miihlhetm,  Goldf. 
1.  Asteriaa  quinqueloba,  Goldf.    Chatk,  North  Fleet;  Cbalk,  Maeatricht; 

Rinkerode  near  Miinater,  Goldf. 
— ' ,  species  not  determined.     Chalk,   Paris;  Rouen;  Al.  Brong.; 

Baculite  Liimtone,  Normandy,  Detn.;  Chalk,  England. 
I.  Cidaris  cretosa,  Manl.     Chalk,  Sussex,  Maot. 
3.  —— Mriolairia,  Al.  Brang.    Chalk,  Sussex,  MaM.;  Green  Sand, 
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IUtk;  Qtenii  Siind,  P«H«  ilii  Rliunt-,  /f/.  Bnmg. ;  CrptKMIM 
Rockf,  Kudtfrlil  and  Kucn,  WitLiplmlin ;  CrvUrfH)!!^  Rocb^ 
Surony,  Goldf. 

3.  Cidarit  clanfiFr,  Kanig.     tlalk.  Sti.iicx.  Man!. ;  tUnien,  P»t. 

4.  ralMria;     Cliolb,  Poland,  iti,  Jtrong. 

y r«galii,  <hW.     MkMtrfchi,  GoUf. 

8.  crenuUria,  Lmn.     (3ialk,  Prance,  GoUf, 

9. grmtiloa*,  Gal-l/.     Cbalk,  Alii-la-ChajielI» ;  MaMuiehi ;  Cie- 

UCMMU  Rork*.  Emm,  Wcitphalia,  uotdf. 
-   •^— — ,  ipcciM  not  dcierniincd.    dulk,  Efpcclon  t'lnv.  Vwk»hire,  Pkit. 
1>  Echinui  KB*''*-  II •^•""Sf""'*-     CrvtWMiw  Uocki.  Essen.  Wcslpliitlia, 

2. a]iltac«iw,  QoUf.     Cretftoiotui  Rockf,  Eiacn,  Ro^. 

3.  '  ■'      gwmiloaw,  Muiut,    CrcUcoout  Sanditonr,  Kclhc^im,  Bartria, 

Afnnt 

4.  ■  BTpolatiu,  IfaiL     Balabe^,  Sr«iii«.  Nib.     (Iraen  Sand,  Willi; 

Lyme  Raft!*,  Ktti^. 

8l Brnertiii',  Kiailg.     fireen  Snnd,  Cbntr,  Wilti,  Kiinig. 

,  tpcciei  not  di^ermincd.     Green  Snnd.  M.  do  fia,  ///.  Rrong. ; 

Baculiii-  Limrilonr,  Normaiiil}',  Dttn. ;  Up^icr  (irtrn  Sand, 

Wanniualpr,  Jmiu. 
I.  G«laritM  •tbo^lnnii,  /.mn.    Chnik,  itiiMDx,  Manl. ;  Chalk,  Yvrkihlrr, 

/'«•/.  !  Chalk.  Dic^p.  .4/.  Anm^.  ;  Chalk,  Quodlintiw  Uii 

Aii-ln-Chapcllr.  f.W^.  thnlk.  Lublin,  rdimd,  AucA.  Chalk, 

Lrni?  K«>git,  DtlaB. 
i. viilL-rin*,  Laa.    Chalk,  ifiitwrx,  Umt. ;  Chalk,  Dntix,  *«.,  JL 

flrosy. /Qtiediinhi'ig;  Aix-la-4'lupril*.  ff«^4f.   Chalk,  Lvmc 

Rogii,  Wi-  Ai  B. 
3.  nibrolundui.  i/on/.     Clialk,  Sunex,  Mont. ;  Cbotk,  Yorkihirr, 

4. lla«kln«ii.  Mofl.     Chalk,  Sniux,  .Umtf. 

a. abbrnviatu]!,  /.oin.     Crcuccau*  Hockc,  QaBdlinbr^;   Aii-U- 

ChftpclU.  Goldf. 
fi.  cBDaliLiitHiiit,  Ool4f-     CrPlaL'ruut  Rock*,  Biim  and  llmicken, 

Wi<«i|>l,d>a.  Co^. 
7. Siibuciiltiii,  JMtninu.     Cretaceoiu  Knckj,  Komftfld  and  Emrn, 

WotpkrUin.  Gotdf.;  lldrre,  /*». 

8.  ■ nilcato-ndintitu,  Gol4f.     Hacvlrieht,  (Vaf,^. 

9. r  di^i>rvnuii,  /^w.     Grr«H  Sand,  M.  d«  Pi«,  Al.  Br«iig. 

,  »jicfii-3i  not  delrniuMd.     Chalk,  l*pp(T  Grtm  Sand,  Wannin- 

ttcT,  l,om. 
Clnaiw,  qicdrt nnt  dru^rmiticd.  UppcrGrMiiSaad,  Wareninitrr, /.ou. 
I.  ClTpeMHr  Lrikii.  (.'oU/     Whi(«  CluJk.  MMatIl<Th^  Oo/e//. 
1. fctnicatu*,   GeUf.     Crrtacpom  Rwkt,   MUiurtcr,  WvitpbiJia, 

3.  orifMmu,  /.an.     Otpmi  Sand,  Man*i  lietii. 

!•  Eohinoncua  (tibglubomia,  Golilf.     Mtu'drichti  Otl^, 
X PlacMita,  60M/.     Miw'jilriph!.  (Tof^. 

3.  ■  T.ainii<u.  I)*la  B.     (Jrvpu  Sand,  I.ymf  Kffta.  Dt  la  B. 
A. ^ —  pcllifoniiu.  Wahl.     Halilint;,  Scann,  WiAl. 

1.  Nuclroli(«  Ovulum.  £«in.     Msoirirlit.  OoU/. ;  Raapn,  Pat. 

2.  • MTobiculario.  Cody.     MaMtricbl,  GoUf. 

X Ramla,  Al.  Bramy.    Chalk,   Itoum ;  Given  Stuul.  M.  4e  Pi*, 

jII.  Bnmg. 

4.  nalanea,  Al.  Brang.     Orw-n  Sand,  M.  d*  Fit,  Al.   Br^itf. ; 

Rouen,  /*■»' 
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5.  MucleoUtei  patellaru,  Gol^.     MMitticht,  Oot^. 

S.  pyrifonnu,  GoUf.     Wbita  Cbalk,  M»MtTteht  and  AJx-l«-Cl»- 

pelle,  Gold/. 

7. lacunosus.  GolJf,   Cretace<iui  Rock*,  Emcd,  Weitotialu,  GoAj^. 

8.  cordttua.  Gold/.     Cretaceous  Rocki,  Essen,  Gotdf. 

0.  cHTinatui,  Goldf.     Chalk,  Aix-lfr-Chtpells  and  HildMbebn; 

Cretaceous  Rocks,  Eisen,  Westphalia,  GMf. 
to.  Lapis  Can cri,   GoUf.     Aix-ls-Cbapelle ;  Maeatricht,   Go^,; 

Upper  Green  Sand,  Warminster,  Lo»i. 

II,  depressa,  Al.  Brong,,  Rouen,  Pai, 

12. heteroclito,  Defr.,  Chalk,  Beauvaia,  Pat. 

,tpecie9 notdetermined.  Baculite Limestone, Normandy;  Lower 

Chalk,  Toura ;  Rouen,  Dein. 

1.  Ananchytes  oraia.  Lam.     Chalk,  Sussex,  Manl.;  Chalk,   Torkshire, 

Phil.;  Chalk,  Moen;  Meudon,  AL  Brong. ;  Baculite  Lima- 
ttone,  Normandy,  Dan.;  Limhamn,  Sweden,  Nit*,:  Creta- 
ceous Rocks,  Coeafeld,  Westphalia,  Otddf.;  Chalk,  LuUin, 
Poland,  Putek ;  Chalk,  Rouen,  Pa*. 

2.  hemisphterica,  Al.  Brong. ;   Chalk,  Yorkahire,  PkU,  ;    Chalk, 

Etrelat;  DucUir,  Nonnandj',  Pw. 

3.  intumescena,         .   Chalk,  Yorkshire,  PhU. 

4, pustulosa,  i,ain.     Chalk,  Joigny;   Paris;    Rouen;    and  Hoen, 

Al.  Brong. ;  Chalk,  Norwich,  Woodward. 
f .  conoidea,  Goldf.     Cretaceotu  Rocks,  Aubel,  Belgium,  Goldf. 

0.  striata, iom.  Maestricht;  Aix-la-Chapelle;  Quedtinburp,Ga^. 

7.  ■  sulcata,  Goldf.     Chalk,  Aix-la-Chapelle ;  Maestricht,  Goldf. 

8,  Corculum,  Oo((y.  CretaeeouaRocks,  Coeafeld,  Westphalia,  GoA^f. 

,  species  not  determined.     Chalk,  Warminster,  Ltmt. 

1.  Spatangus  Cor-anguinum,  Lam.     Chulk,  Sussex,  Mant. ;  Chalk,  Yotk- 

shire,  Phil. ;  Chalk,  Meudon ;  Juigny ;  Dieppe  ;  Green  Sand, 
M,  de  Fi»,  At.  Brong. ;  Baculite  Limestone,  Normandj,  Den.; 
Torp,  Scania,  Nils.;  Clialk,  Dorset  and  Devon,  DelaB.; 
Marly  Chalk,  Paderbom  ;  Bieiefeld  ;  Miiusler  ;  Coeifeld  ; 
Aix-Ia-Chapclie,  Goldf;  Planerkiik,  Saxony,  3fNiuf.,-  Chalk, 
Luhlin,  Poland,  Puieli ;  Mont-Ferrand ;  Pic  de  Bugaraeh, 
Pyrenees,  Dafr. 

2.  rostratus,  Afanl.     Chalk,  Sussex,  Manl. ;    Chalk,  Joigny,  AL 

Brong. 

3.  planus,  Manl.     Chalk,  Sussex,  Manl. ;  Chalk,  Yorkshire,  Piil. 

4.  retuaua,  Pari.     Upper  Green  Sand,  Wiltshire,  Xoni. 

5.  cordiformis,  Mant.     Chalk,  Sussex,  Mant. 

6.  suborbiculariB,D^/i'.  Green  Sand,  Dives,  Normandy,  AL  Brong.; 

Marly  Chalk,  Macstricht,  Goldf. ;  Rouen,  Pa*. 

7.  punctatUB,  Lam.     Upper  Green  Sand,  Warminster,  Loiu. 

8.  granulosus,  Goldf.     Maestricbt,  Goldf. 

0.  subglohoBUs,  Lake.      White  Chalk,  Quedlinbui^,   Cretaceooa 

Rocka,  Biiren,  Paderbom,  Goldf. ;   Rouen,  Pa*. 

10.  nodulosus,  Goldf    Cretaceous  Rock^,  Essen,  Weatphalia,  GoJ^^. 

11.  radiatua,  Xum.     Maestrii-ht,  Goldf 

12.  truncatus,  Goldf.     While  Chalk,  Maestricht,  Goldf. 

13.  omatua,  Cuo.  Chalk,  Aix-ta-Chapelle,  Go/i/^.;  £nv.  of  Bayonne, 

Dafr.;  Chalk,  Dieppe;  Rouen,  Piu. 

14. Bucklandii,  Goldf.     Cretaceous  Rocks.  Esien,  Goldf. 

15. Bufo,  AL  Brong.     Clialk,  Meudon,  Hfivre,  AL  Brong.  ;  Cbalk, 

Sussex,   Manl.* ;    Baculite  Limestone,  Normandy,  Dttn  ; 

Chalk,  Aix-la-Chapelle;  Maestricht,  Geli^. 

•  Sp.  Pnmflla  of  Mantell,  according  to  Brongniait. 
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14,  S[»Unpu  arcuariui,  Lam.     Wbito  Clialk,  MtaUrictit,  Goli(f. 
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8. 

9. 

10. 

u. 

12. 
13. 
II. 
13. 
18. 
17. 
IS. 

1». 
30. 

31. 
22. 
33. 
M. 

35. 

36. 
27. 

28. 
39. 
30i 


Pninolla.  Lam.     \Ui\y  ChtOk,  Mar)tficht,  GoUf. 

-  AmyiidaU.  Gold/.     Chalk,  Auc^U-Clinnrll*.  f/ai<^. 

-  ^Ihu,  Lam.   Creueeom  Kocki,  I'adcrbom,  WcrtDhnliii,  (7otiK 

-  Cor-tcdudiiiatium,  GM/.    Viliilt  Clialk.  Mmtriclit  andQucd- 
liotiurg;  CrclAceuu*  Rucki,  C'ui'ffrli),  ^^\-«i)>!iiilia,  Goli(f. 

-  Bucftrdiuin,  Gold/.     Chalk.  .Ain-U-thaptiU,  Gul.l/. 

-  locunonu,  Z.jano'ui.     CltaUi,  Qucdtinbuiir  and  .\ix.|a-Chiip«11«, 
GM. 

-  Muri:huvniuiu\  h'leaig.     Uppvr  Gt««in  Smd,  Siuwi,  Marth., 
Maul. 

.  hemiiphipricui.  PAiL    Chnlk.  Yotkihirc,  PMl. 

-  krgillBCctu.  Phil.     Spwton  Clay,  Yorkihire.  i*A)JL 

-  lKru,Z>K/r.   Giceii  !)«nd,  I'vrh:  tluKh&iw,  jtl.Brvng.;  Uitn; 
R<iii«n,  Pai. 

~  aeubit,  Dtih.,  S.  of  Fntire;  Roura,  Out. 

-  Antbuloctum.  Dtih.,  Vyttar^^,  Dtth. 

-  ciBuinimUt,  l>r/r.,  HArTt,  Pa». 
-,  »p«i»»  nol  dcWrininod.   Gnult  and  Lavn  ftTtm  Sand,  Suwex, 

Maai.  :  Orccn  Saud,  Gruidc  Chaxlmue,  S<aum.;  Chalk, 
WumintUr,  L«fii. 

AstacLaTA. 

Serpula  ampiiUacea.  Sea,     Chalk,   Suuex.  Atimt. ;   Chalk,  Norfolk, 
liomri. 

Plesin,  Soie.     Chalk,  Suwe  x,  Maml. 

CarindU,  Soic.    Grcca  Sand,  Btackdmcn,  Soie. 

Bniiquata,  Sow.     Grvrn  Sand.  Wills,  6um'. 

■ — — -  nuticN.  4W.     Vmvr  (in-Mi  Saiiii,  V"Ik»loiir,  GcoiOtaB, 
I  articulftU,  S<m:    Upper  Oictn  Siuid,  Folksloii*,  j'ow. 

obtuaa.  Smc.     Chalk,  Nnrfulk,  ;?<ur. 

ftuctuala.  Sow.     Chalk,  Norfolk,  Bamfi. 

?  macropui.  Sow.     CliBlk,  Norfolk.  Ltathtt. 


Traclibiu,  Gotd/.    GnYiiSand.  Envu,  Wottphalis,  GoUf. 

■  lophiodn,  Oof<^.     GT««n  Saiid,  Emvu,  OoJijr. 

-  ln-vi»,  Golil/.     Grom  Sand,  Kucn.  Oel^. 

■  Irian^arin.  iVviuf.     Gnult  f  Kinkerode.  Miiuitrr,  Mtaut, 
•  draconocciihala,  GolJf.     Cltalk  Mail,  .VtaMtrichi,  (leU^. 

-  dcpmta.  GoU^.     Grcm  Sand,  Emoi,  GoUf. 

■  Uotula,  GoU/.    Gr««n  Sand,  R^OMbinf,  OuUf. 

■  iiuadricarinata,  Minit.     Gmn  Sand,  lUgciubiin,  OoW^. 

- cincta.  CoMT.  GrctuSand,  Kucn;  GreenStii^COMfimi  Abt- 

U^hapollc.  Go»f. 
-arcuaU.  ^/''"uf.     Oiri'ii  Sand,  Rrg*n*huTe,  Goldf. 

■  iiiburquaia,   Mint!.    CiclMctma  Blu*  Marl,  Hinkerodo  near 

Milniltr,  GoU/. 

-  texaogulBni,  Jtfuiut.,  Riiikerode,  Gold/. 

-  HoggtruMi,  it/uHif.,  RinkcTod*,  Gold/. 

■  tnOa.  Giildf.     CretacEoua  Mari,  Haattrieht,  Ooltff. 

■  Amphnbcrna,  GoUf.  Green  Smi,  Boctiun,  Wnlphalia;  Ct»- 

Ueeoui  Marl,  MantridU,  OoW. 
-^ro^ptiii,  Ge^f.     Grwn  Sancf,  Eurn,  Gol^. 

-  parvula,  Mutul.    Grr«n  Sand.  Eucn.  G«fi^. 

-  mhniKoita,   Miaui.      Blu«  CrFlaceotu  Marl,  Bidlnbarg.   uar 

MunitcT.  CfoUf. 

-  cmiatoiiriiita,  MUntl.,  BaiimWrg,  Goiy. 

-  TibicaU,  Mvfi.     Blue  C(rt*c«ou»  Mar!,  Rinkprod*,  G«Uf. 

■  got^alra.  Stkloi.,  MtiiuiM ;  Padtrturo;  E«MBi  OwubrUd^i 

81. 
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MarrttVtrt;  BMBibiDX!  StnUan 

Scipuli,wcdMnatdeteRBiDed.  Bed  CUk,  Spectaa  Oqr.  T«fciU% 
JPUL :  a»Ik,  Fan,  JL  Brmf.;  QariaHMlMil;  K^nv^ 
Senu,itftb. 

CmMIPSBA. 

1.  Pidfidpe*  wkatm,  Sem,    CSialk,  Sbmc^  JliMt 

2.  m«inm^  Stm.     CIuA,  Noftll^  BvaM^ 

COHCBIVBU. 

1.  Uagu  pomiltim  Stm.    Clulk,  NorwicI^  nyfar;  Cblk,  HeaJaa,  M. 

Brvng. :  Chalk,  Dieppe,  Pv, 

1.  Tbcddes  ndUni,  Z)^.  CbMlk,Mmtataiid,F0^.JkSt.nmdiBmeuSm 

LitnettoDe,  Normuidy,  Dtmt. ;  Chalk,  Di^f^  Poi^ 

2.  — ^^  iecurvinatn,Z>e;^.  Mxeteicht;  BaoalitB  I  imBttWMi,  Hanp»ajy, 

Den. 

3. bieroglTphica,  Defr.     Chalk,  Eaaea,  Haa. 

1.  Tnabntula  nbrntutida,  S<m.     Chilk,  Siukx,  JTmL  ;   Green  Sud, 

Bochum.iftm. 

2.  ewnea, .Soai.  Chalk, 8iUMX,VaBt.,'Chalk,Meiidoii,^i.Ain9.; 

Green  Suid,  Bochum,  ^an. ,-  Chalk,  Rouen ;  Dieppe,  Pat. 

3. ovata,  Soie.  Chalk,  Lower  Green  Sand,  Siukx,  ifamL  ;  SopiD^ 

Scania,  Nilt. ,-  Green  Sand,  Bochnn,  iTcm. ;  Chalk,  Emin, 
Pa. 

4.  iindata*,  Soa.     Chalk,  SuMex,  Mtaii. ;  Chalk,  Boneii,  Pat. 

6.  elongata,  Sow.     Chalk,  Snnei,  Moat. 

0.  plicatilia,  Sok.    Chalk,  Snuez,  Mant, ;  Chalk,  Meudon,  Moa ; 

M.  de  Fis,  jIL  Brot^. ;  Grem  Sand,  Grande  Chattmu^ 
Btaam.;  Chalk,  Graveiend,  Sua.;  Joniac;  Ciwnac,  /Mr, 

7.  nibplicBia,  Mant.     Chalk,  Suaaei,  MokI.  ;   Chal^  Yock^iR, 

Phil. !  Chalk,  Maesiricbt ;  Tonn ;  Besuvaii ;  Bac  LimertMM, 
Normandy,  Detn. 

8. curviro«tria,  Nilt.     Kopinee,  Scania,  NiU. 

B.  Mantelliana  f,  Soa.     Chuk,  Suasei,  Mant, 

10. Martini  I,  Mant.     Cbalk,  Suswx,  Mant. 

11. rottrata,  Soa.     Chalk,  Sussex,  Mant. 

12.  iquamou,  ^an(.     Chalk,  Susaex,  ^onf. 

13.  ~^—^  bipUcata,  Soto.     Upper  Green   Saud,  Susiex,  Mmt. ;   Upper 

Green  Sand,  Cambridge,  Sedg.;  Houen ;  Hivre,  Pat. ;  Greta 
Sand,  Calvadoa,  Her. 

14.  lata.  Sow.     Lower  Green  Sand,  Susaei,  Mant. ;    Green  Sasi^ 

Devizes,  Sow. ;  Upper  Green  Sand,  Warminiter,  Lon». ;  Gaa- 
don,  Dufr. 

15.  nibundata,  Sow.   Chalk,  Speeton  Clay,  YDrkabiie,i>A>^,-  Chalk, 

Rouen,  Al.  Bring. 

16.  pentagonaliB, /"Ai^.     Chalk,  Yorkshire,  Phil. 

17. fineolata,  Pha.     Speelon  Clay,  Yorkahire,  PhO. 

18. De&anciif,  Ai.  Srong.     Chalk,  Meudon,  Al.  Brong.;   Chalk, 

Sussex,  Mant. ;  Speelon  Clay,  Yorlubirc,  PkiL ;  Baliberg, 
Mtirby,  Sweden,  Silt. ,-  MaeiCricht,  Han. ;  Cbalk,  Rouen, 
Pat. 

19,  _  intermedia,  Sate.     Upper  Green  Sand,  Warminster,  Sou. 

30. alata.  Lam.     Chalk,  Meudon,  AL  Brong. ;   Kiipinge ;    Uoiby, 

Sweden,  NiU. ;  Cognac,  Dufr. ;  Chalk,  Rouen,  Pat. 

■   T.  nhundata,  T.  intirmtdia,  ■nd  7.  tmiglabeta,  according  to  Manlcll. 

f  T.  trnkaln  Haul.        %  T.  IHta,  at  Sawetby,        f  T,  ilrkHim  of  UantelL 
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rrcbratulA  ocinplicnU,  S^te.  Chalk,  Snue:i,  MtmL ;  Clulk,  Di«pp«,  Jl, 
BroB}.;  tUibvrx;  Irnaimx^ir^Ara^  S'tU.:  Urvcn  Sanil, 
<ju«iltinbuig,//aw.;  JuDvii-;  Coguax,  Dafr. ;  Cli«Ik,  K«ucn, 
Fia. 

2S.  Gallino.  Al.  Brpng.     Gnrn  Sand,  Ptrtt  dii  KblW,  /it.  Brtm. ; 

Baculite  Limciume,  Nocnuindy,  Dttn.:  KoiKn;  HAvrc,  Pai. 
rSS,  ..—        ORiithuoqihda,  Sm^     Grwn  8Mid,  IVito  du  HbAnc ;    M.  dc 
Fit,  .a.  Bnny. 

21.  prcttlA,&iv.  Bnculite  I.imcatona,  Namtuidy.  Aim.,-  I|;nsbertt«, 

Scaniaf  S\U. ;  \\6,iw,  Al.  Branf. ;  tippcc  Uretn  Suid.WlU*, 
Meade;  MiiMtTichi, //oil. 
'  Kcurva,  Dr/r.     MMUrii'liI ;    Daculilr  LimtMeno,  Namaedr, 

■  lievijCDta.  A'tb.     Kiitnnf^,  Sewria,  A'ilt. 


25. 

as. 

LS7. 

l». 

39. 

30. 
31. 


—  t^iallg|lla^u^  tFahl.    Kupingp,  Scania,  A'iit. 

—  )0Dg(tMtri>,  WaM.     Bahltun  j  K}w,  Hwedea,  iVtb. 

—  t>fra,  .^Mv.     Upp«r  Groni  Siind,  wormtiMUr,  Xwu.  ;    Hlimr 

—  rliMnbaiditlit,  A^ib.    KjitKv:  Mbrbv.  Sweden,  A'ib. 

—  wmtflobaM,  ^VHr,  CharloCtciilaDd,  !iwf^vii,.Vijli.,'  (Jhullt,  Mora, 
AL  Srtrig. ;  Grcnn  Sand,  DocIiuid,  //im, ;  Clulk,  Yodtihlrc, 
PhU. 

—  obluu,  Soo'.  Upper  Urreu  Soad,  Cambridge.  Saij. ;  Greta 
SbhiI,  ()ueiUinbuiy,  //era. 

—  olwHH,  S'ltp.  (hallt,  WarrointUr,  /.om*. ;  CliaU,  Dnj,  Nor- 
mnad},  Piu. 

~  dlmidiatn,  S«m.     Green  Sand.  lloUon,  S^iv. 

—  apnturata,  feUol.     Chalk,  Eawn,  Htm. 

—  cbryralia,  SehioL     Mantrklit,  ffaa. 

—  cumta,  SekM.    Orani  Sand,  QasdlinburK,  //««. 

—  ditdmUio,  Sekhl.  Graait  SuiiL  Bachuni  i  Clmlk,  Spnldorf,  //cm. 

—  laJciHiom,  Sehlol.     Grtta  Sand.  QucdlinburK.  //cea. 

—  mieroaeopiea,  >'my,  dt  St.  F.,  Ma«tlticli(. 

—  oucleui,  Dtft.    Grtaa  Saod,  Bw-ham ;  (iluadllnbu^,  tfam 

—  OTOldva*,  Sou.     Gram  Sand,  Rochum,  //on. 

—  pfltatn.  Maeatrieht.  Hon. 

—  •emlnlriaU.  £an.     Grven  Sanil,  Bodiiun,  //on. 

—  ilriulula,  Smf.     Green  Sand,  Bnehiuii,  //am. 

—  variaiif,         .     (iMlfc,  Eaen,  //«(. 

—  xTniiculnrii,  SMoL.     Manariebl,  //on. 

—  niinor,  S\U,     Kjujtr,  jViir. 

—  pulchcfla  f ,  .V*b.     Scania,  ATJb. 

—  coilalo.  Nil*.     KjU)^,  .Vib. 

—  L)'Il^  A'lilt.     diarioUenJund,  SwedtD,  jVUk 

—  dopmaa,  Aaa.     Gourdun,  S.  of  FraaM,  />i^. 

—  Gi&hfiuui,  iW.     Green  Saivd,  Folkilcaie,  i'aw. 

—  ri^idii,  Sour.      NorfuUt,  Saw. 

t.  Cmiia  fariiieiisii, /Wr.  Clinik,  MradMi,  .•//.  firoi^. ;  Clialk,  Brigbton, 

&«■. ;  CUfk,  Dieppe,  />*. 
S.  -—  aaliMa,  lUft.     Bacufuc  LiuieahUMy  Nonn«n4,r,  jE)«a. ;  Chalk, 

SdiUimckea,  Han. 
3. atriata,  l>ffT.    Baoidiu  LlwaMonc,  NonoMidy,  J>*m.  i  Balabog, 

&c  Sir»d«n,  Niii. 
1.  atrilala,  Dt/r.     BaeuUle  Unieatnw,  NonMndy,  Drmt. 

*  AamJing  to  Von  Deihtn  vtiy  lifce  T.  laU  a(  to*tltij. 

t  rpMU*.LiiB. 

2  l2 


32. 

33. 

»4. 
35. 

36. 
37. 
3H. 
39. 
40. 
4t. 
43. 
43. 
44. 
45. 
46. 
4T. 
48. 
49. 
L«>. 
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5.  CnDUniinuIon,MIi.  Kjuge;  Mari>y,8wed8n,  j;ai.;Miwtiiclit,flow. 

6.  tubercolata,  NiU.     Scania,  NUt. 

1.  Nnmmulm,  Lam.    BaUieig;  Kjiig«;  Wi,  in  '*™"'i  JVib. 

8.  qmIuIom,  Mor.     Maeitrich^  Ham. 

Ortuctda,  ipecie*  not  deterauned.   Lower  Onen  San^  SoMiz,  Martin; 
Sp«etoD  Claj,  Yorkihire,  PhiL 
1 .  HippuiitM  ndioM,  Dt*  M.    Cendricux,  PMgocd,  Dt*  M. 

2. Cornn  PaitOTU,  Dtt  M.     Pjl«a,  Pirimmx,  Xmmmtt. 

3. itrutta,  i)e/r.     Alet,Aude;  Manfaaeh,  B«nM,Z>M  JC 

4. sulcata,  D^.     Met,  Aude,  Dm  M. 

5. dilatata,  iMr.     Alet,  Aude,  Du  M. 

6. bioculata.  Lam.     Alet,  Aod^  Ot*  M. 

7.  Flituhe,  D^.     Alet,  Aude,  0et  M. 

6. reiecta,  O^r.    ManeOle;  Dauphini;  R^enilNir^  UidcnbeK 

a.  T. 

,  ipeciea  not  detemuned.    Cntaceooi  Bocka,  Sonth  of  Franct^ 

BtatoK.  ;  Pyreneea  ;  Jomac  (very  large),  D^.  ;  Weatan 
AIM,  LUl  mh  LUIienbtKh ;  Chalk,  Snawx,  MmU. 

1.  Spharnlitet  dilatal*,  Dt*  II.     Chalk,  Ro^bd  and  Tabnont,  uoatli  «f 

the  Gironde,  Da  M. 

2.  Boumouii,  Det  M.     Hojan  and  Talmont;  Vallie  de  la  Cour, 

Dordogne,  Du  M. 

3.  . ingeni,  De»  M.     Royan  and  Talnumt,  Dt*  M, 

4.  '  Uceninghauaii,  De*  M.    Rojbd  and  Talmont ;  Chalk,  L«iigi>ai% 

Oordogne,  Dt*  M. 

5.  '  ftdiacea.  Lam,     lile  d'Aiz,  FUtiriam  Jt  Balitmu. 

6. Jodatnia,  Dt*  M.     Minmbeau,  CbBrtnte-IiifKrieuTe,  D^. 

7.  Jouannetti,  De*  li.     Valine  de  la  Couie,  Piiigord.  De*  it. 

8.  ■■     ■      craterirormiB,  De* M.     Royan ;  LanguaU,  Doidt^ne,  D—  M, 
9. cjrlindracea,  Dtt  M.     Valine  de  la  Couie,  De*  M. 

10. venbricou^  De*  M.     Vallfe  de  la  Couie,  Dt*  Hi. 

11. turbinata,  Dei  M.     ValUe  de  la  Come,  Da  M. 

12.  criatata,  Dii  M.     Department  of  the  Var,  Dt*  »£. 

13.  hioculata,  De*  M.     Var,  De*  M. 

14. imbricata,  Dt*  M.     Var,  De*  At. 

15. caloeoloideg,  De*  M.     Vallte  de  la  Couie,  Dt*  M. 

1.  Ottrea  Teaicolarii,  Lam.     Chalk,  Suuex,  Ma*U. ;    Chalk,  Pirigneux, 
Meudon,  AL  Brong. ;  Chalk,  Maeetricht,  F€ag.  de  SI.  F. ; 
var.  Baculite Limestone,  Normandy,  i)en.,'  Kbpingei  Kjuge, 
Sweden,  NiU. ;  Chalk,  Dieppe,  Pa*. 
2. lemiplana,  Manl.     Chalk,  SuMex,  Afonf. 

3.  canaliculata,  Sou.    Chalk,  Suasex,  Mant.;  Aix-l«-Ch«>eUe,  G.  T. 

4.  cahnata,  Lam.    Upper  Green  Sand,  Sussex,  Maul.;  Green  Sand, 

Normandy,  De  la  B. ;  Green  Sand,  Grasse,  (l^ep.  of  the  Var,) 
Martin  dt  Marlimieti  Green  Sand,  Bochum ;  Chalk,  Fnm. 
ncen. 

5.  lerrata,  Defr.   Chalk,  Sweden ;  Dreux,  Al.  Brong. ;  Given  Sand, 

Grasie,  Var ;  Maeatricht,  /fen. ;  Joniac ;  Cognac ;  Angou- 
Ifone;  Couitouge, /)ii/r. ;  Chalk.  Rouen,  Pa*. 

9.  lateralii,  fTtl*.   Kttpinge ;  If  o,  Scania,  Nik. ;  Chalk,  Eaaen,  Han. 

7.  clavata,  Nil*.     Miirby,  Sweden,  Nil*. 

8. Hip^podium,  JVifc.     Ifb ;  CarUharan,  Sweden,  Nil*. 

9.  curviroatra,  Nii*.     Ifo;  Kjuge,  Seania,  Nil*. 

10. acutirostii*.  Nil*.     Ifd ;  Scania,  Nil*. 

11.  flabellirormia,  NU*.   Kjuge,  Mbrby,  Sweden,  Nil*. ;  Chalk,  Emn, 

Heen. 

12.  puiilla,  Nih.    Kbpinge,  Scania,  Nii*. 
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13.  OitrcadiluviBnn.'*/.arn.  Bnliberg;  Kjugo;  M<irby;CaTl*hinnn,S««d*n, 

jViii. ;  Orchirr,  Koiien.  I'aa. 

14.  -!uw«t«.  Alb.     Alim,  Yii^i>,  $r«ni*,  NSt, 


15. 
Ifi. 
IT. 

18. 
19. 


'  triint-Ala,  Oolil/.     (irern  Sand.  GrJMcnlwcIl,  Han. 
incutvfl.  Nili.     KJHjTP ;  Uppmnnno,  -ViTi. 
KjugF.  Sweden,  ?fiU. 


Jonuc ;  Comae ;  AngmitAinft  Jhifr. 
Gr*an  8uid,  Orclicr,  lloutn,  Pai. ;  Bochum, 


!  plicaLi,  A'l/j. 
biauriculnrii. 
pHL-iinatn,  Lam. 
G.  T. 
20,  RotamoKDiwi*.  I>efr.     Koucn,  Pat, 

31. pectinoide*,  IMr.     Eloupii,  Pan. 

32,  •utIcuUu,  Dt/r.     Rmwn,  Piu. 

1.  EiogjTB  di^lAln.  Sou:     (irccn  Sand,  i.ymr  Rrg!>,  lit  la  B. 

2.  ■  coiiiu.  Sole.    Green  Sand,  StiHc^ ;  Upper  Gracn  Sitnd,  Wiluj 

Qntn  SmuI,  Bluckduwn,  Soar. ;  Kiipiogc,  NiU, ;  tirecii  Sand, 

Halilon  Hin,  liakrr. 

3. undaui,  Sok.     Given  Sand,  Blnckdutrn,  GoodkaU. 

A. hftlioiDidcii.  Saw.  Upper  Green  Sand,  Wormirnlet,  Lob*.;  Chalk, 

Kawn,  Ham. ;  Kiuge;  italiberr;  M6ri)y,  AU. ;  Litlebonn«, 

ft. livrigau,  .Sow.     Grfieii  S*nd,  N.  of  IreUnd,  Smc. 

1.  Grypliini  vttiiciilou,  Simi.     Upper  Green  Snnd,  Siumx.  Maat. ;  Green 

Suid,  Warnunster,  Bmnet ;  Green  Sand,  Bouchc*  dii  KhAnc, 

tfm.;  Bourg  St.  Andrfol,  Eut.  of  Paul  St.  Kiprit;  Uuiinlon, 

Diifr. 
3. aitiiiata.  Sou.  SnerUin  Clay,  Yotkii.,  Phil. ;  Orftn  Snnd,  Gruide 

Chanreuae,  Meaum. ;  Lower  Green  Sand,  l*le  «(  Wight,  SiJg.; 

Picde  Buganch:  BaurgSt.  AnittdiDafr.;  Bray.  yionn..Pai. 

3.  aiiricularii,  At.  Broag.     Clialk,  Pfrlgiiuux.  Al.  Braij/. ;  Urvon 

Sand,  Grand*  Cliartmise,  Beaum. ;  Oialk,  KniiniirT.  Poland, 
Puic\;  Grwn  Sand,  Ap^  V«uclu»r,  Ifirn. ;  Jutiunc;  Cognac, 
Dufr. 

—  AquilB,  At.  Brong.  Gr«en  Snnd,  P«rt«  du  RhAne,  .11.  BroKg. ; 
Pic  de  Bugaraeh,  Pyrcneni;  Bourg  St.  Andi^ul  i  J(ul>ac; 
Cagiiiic,  Dn/r.;  Roiipn,  Pat. 

—  Coltimlin,  Lam.  Green  Sand,  Nnrmnndy;  Grcrn  Sand,  Mari- 
time  .\\p*,  Dr  ta  S. ;  Chalk,  Kmimirt,  Poland,  Piuth  ;  H«- 
ICenbur){:  Pima:  Karii^trm.  HoU ;  Chalk..  Saumur;  Man>, 
Ilira.;  Env.  of  Pont  ^>L  Eaprit ;  Angoul^me,  Dufr.;  PUwit- 
Grunoull,  Calfadon,  Dttt. 

fl.  ■  trnni'Ato,  GeUf.     Mneitrichl.  Hm. 

7.  Mtcunda,  Env.  of  Pont  St.  Espril ;   JonMU ;    Ccgnac  ; 

Goiirdon ;  Pic  de  Itiigameli,  Pyr«tiMv.  Diifr. 

8.  canaticidata.  Soa.     Upprr  Gr*<?n  JnuiiI,  Wilt«,  Jiow. 

,  ■  «mall  ipnciM  in  tlig  bwjulita  liinwtom  wid  chalk  of  other  part* 

of  Prance.  Dm. 
I.  Spluen  coTrugata.  Soir.     Lowtr  Green  Sand.  I«lc  of  Wight,  SrJg. 
I.  nvdepua  obliqua,  ManI,    i'hulk,  Sontfi,  Monl, 
3. Mriaia,  .Von',     rlialk.  Yi>rk>.,  PttU..-  Chalk,  Htvrc,  Al.Bnmg.; 

Chalk.  Eiim ;  Itochunt.  //«>,;  Chalk,  IMeppe,  Pat.;  Chalk, 

SuBcx.  ManI. 
a.  ^^—  tniDcato,   Lam.     Chalk,   Nutma&djr,   Touraine,  At.   Prang.  ; 

Ba1«b«i«  aod  othtr  nlaire*  in  Swedfii,  Ntit.;    Lyme  R^jk, 

DtlaS. 
4.  ^—  kmellato,  NiU.     Kjuge,  Mttrby,  Sweden,  Nit*. 


i. 


5. 


*  M.  Bnnpiun  nnriilefi  ihu  ihit  tbvU,  cilad  tj  M.  NUnon  n  O,  diimiaaa, 
my  b«  Ik*  O.  itrtata  of  Dtftincfi 


t 
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fi.  Fodt^Bi  ^oDOM,        .    Couilmige,  D»fi. 

,  tpeciei  not  determined.     GomdHl,  D^. 

1.  Spondylui?  itrigiliB,  Al.  Brtmg. ;   Gnen  Saod,  Pot*  dn  Rhte^^L 

Brong, 
1.  Flicatula  inflata,  5aw.   Cbolk,  StUBCX,  JVoaL ;  Oulk,  CaMtri^e,  £<i^. 

•i.  pecdnoidei.'S'iMii.  Chalk,S«)Mex,irMil.,-GMil^Canibri^Ci^c^- 

3. —  rodUta,  GoUf.    Coeifeld,  G.  T. 

4.  ipinou,  Mani.    Orcher,  Nairn.,  G.  T. 

1 .  Pecten  quinquecottatui.  Sow.     Chalk,  SuMex,  Mait. ;  Ouilk,  HendoD, 

AL  Brtmg. ;  Grem  Sand,  Pertc  du  Rhone,  M.  Bromg. ;  B«- 
culite  Liweitonc,  Normandy,  Z>«m. ,-  Ktipiiwe,  and  otbcr 
places  in  Sweden,  Mil. ,-  GneD  Sand,  Blackdown,  Sow.  ; 
Green  Sand,  Lyme  fi^u,  De  la  B.;  Vpper  GreMi  Stud, 
Waimiiuter,  Lmu.;  Green  Sand,  Coei&ld,  OAerfUd;  ChaU, 
Saumiir,  Han. ;  Env.  of  Pont  St  Esprit;  Cognac;  Mont- 
Ferrand;  Pic  de  BuKarach,PfTei)e«i;  Env.ctf  B^<MUW,Z)i^.; 
Green  Sand,  Cal*alot,  Hrr. ;  Maestricfat,  G.  T. 

2.  Beaveri,  Sow.  Chalk,  Suaiex,  MmO.  i  Warn ;  QuedliDburg,  G.  T.; 

Lillebonne,  Pbi. 

3.  triplicatus,  Mant.     Chalk,  Suuex,  M(Mt. 

4.  otbicularis.  Sow.  Chalk,  Gauh,  Lowei  Green  Sand,  Soawx,  MmL; 

Kiipinge,  SvedeD  ?  NiU. ;  Green  Sand,  Aix-Ia-Ch^ieUe,£fiea.; 
LiUeboDue,  Pat. 

i, quadricoitatiu,  Soa.     Loirer  Green  Sand,  SuHex,  Mant. ;  Chalk, 

Macstricht ;  Baculite  Limcilone,  Nonnandy,  Detn.  ;  Grem 
Sand,  Grande  Chartretue,  Beaam. ;  Green  Sand,  Halden, 
Baker ;  Upper  Green  Sand,  WarminRer,  Lom». 

6.  ofaliquus,  Sim.     Lower  Green  Sand,  Siuux,  Jtfaat. ;  Green  Sand, 

Calvadoa,  JIfr, ;  Lilleboane,  Ptu. 

7.  (Tetoiui,  Dffr.    Chalk,  Meudon,  Al.  Bnmg.;  Chalk,  LufaUn,  Po- 

laad,  Putch ;  Chalk,  Angen. 

5.  arachnoidea,  Dffr.     Chalk,  Meudon  and  Normandy,  Al,  Brong.; 

Chalk,  Lublin,  Poland,  Piack. 
9.  extextuB  *,  At.  Brimg.     Chalk,  H£iTe ;  Boculite  Limeatone,  Nor- 
mandy, DtsB,  ;  Chalk,  Angers,  Han. 

10.  aerratus,  A'ilt,     BaUbcrg;  Kiipinge,  Sweden,  Ifilt. 

11.  Mptemplicattia,  A'i^.  B^tberg,  Kjuge,  Sweden,  iW(. ;  Maeatricht, 

G.T. 

12.  multlcoBtatu^  MU.     Baiaberg,  Sweden,  A'iii. 

13. undulatiis,  NiU.     Kopinge;  Kaserberga,  Scania,  NiU. 

14. anbaratuB,  NiU.     Baltbet^;  Kjuee,  Sweden,  NiU. 

15. pulchellus,  NiU.     Kiipingc ;  Baiaberg,  Sweden,  NiU. 

16.  Itnealiiii,  Ai7>.     Kopinge;  Miirhy,  Sweden,  iVt^. 

17.  virgatiu,  NiU.     Balsbete;  Morby,  NiU. 

15.  roembranaceus,  NiU.     Kopinge,  and  other  placet,  Sweden,  NiU. 

19.  laivia,  NiU.    Ktipingc;  Yngsjoe,  Sweden,  NiU.;  Aix-la~Chapelle, 

20.  inversus,  NiU.    Kijpinge,  Sweden,  Niii. 

2t.  asper.  Lam.      Upper  Green  Send,  Warminster,  I^oru.  ;    Chalk, 

Lublin,  Poland,  PutcA  ;  Green  Sand,  Boehum  ;  Chalk,  Hat- 
teren,  Hrm.;  Green  Sand,  Calvadoi,  Her.;  Lillebonne,  Pia,; 
Maeatricht,  O.  T. 

22. asperrimus,  i/om.     Green  Sand,  Hardt,  Han. 

23.  grypheeatua,  Green  Sand,  Aix-la-Chapelle,  JJaen. 

24.  nitidui,  Soie.  Chalk,  Sutaex,  Mant. ;  Green  Sand,  Aix-Ia-Cluipelle, 

Hien. ;  Chalk,  Rouen;  Dieppe,  Pat. 

*  tl.  Ilnninghaui  coniiditi  ihii  thill  the  itrat  with  P.  tertalua,  NlUaon. 
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a.  P«ol«n  vcnicoitatui,         .     Giecn  Sand,  Ais-la-Qiapdie;  (JrMaiiaod, 
Mind*rn,  Han. 

1 2G.  onrntupi,  Sott.     K  iipjilg^  ?  SU*. 

37.  • den!*tu»,  SiU.     Bobboix,  .Vi/i. 

M.  —  dubiiu,  Dffr.     Chalk,  Roiim ;  Dieppe,  P»i. 

,  ippcici  nut  dct«Tiiun«d.     (,'lialk,  Sumvx.  Mant. ;  Spvelon  CUyi 

Yorki.,  PhiJ. ;  Grtra  S»»d,  Mmitimc  AIjms  Dt  la  H. 
!•  Lima  pcctinoidcii,  //on.     Mflmtrichl,  //em. 

2.  Hrittla,  «o/rf/'.     MaivtriEbl,  C.  T. 

9- muricala.  (#'o(J^.     MaMtrichl,  tJ.  I". 

1.  PlagJMIoincijiiiiununi*,  ^ow.   Chw, Sturacx,  itfanl. ;  Chalk,  Meudon, 

Dieppa,  Houin,  PMgiwiiX,  I^>Und,  /f^  Brtmg. ;  Kniaorr, 
8wMt*D.  JVib. ;  Chalk.  Uoncl  and  Dcvod,  Otla  B.:  Chalk, 
Wnnbohla,  Saxon;-,  tfeiu  :  Qordlinburi^,  Moil ;  Oslvi1e\d, 
Hen. ;  Eiiv.  of  Punt  St.  tj^itit ;  Cotutoufis  Dmfr. 

2.  Ilopfii,  Aiani.;  <'halk,  Suiwi,  hfanl.;  Orchar;  Bravn,  /*«. 

9>  Brighbmirnic,  Maal. .-  Chalk,  SuMnx,  MdM. 

4. eloogatoin,  Som. ;  Chalk,  Suucx.  Maul. 

t, upi'mm,  A/ant. ;  Chalk.  Su«cx.  Manl. ;  Couateng;*,  Diifr. 

8.  ^^—  oTntiiin,  NiU.     Balibcrg  anil  Kjugp,  SwMldi,  Nih. 

7.   ■  wmiiulckbim,  SUt.   Bahbtfi*  ud  olliur  fi»ca,  Svcden,  Xitt.  ; 

Chnlk.  Kiindor,  Snunur,  Ham. 
9. Manlitli.  M.  Broiig.     Chalk,  Dovvr ;   Moen,  Deuniuk,  M. 

ffrOBjr. ,'  Chnlk.  Dieppe.  I'ai. 

9.  — paaiilaDiiTi.  .\'<i».     KtiplnKr,  KjuR,  .Swoden,  NUm. 

10.  ■   elcKono,  .Vi/i.     Bolab*^,  Miirtiy,  Swrdi^n,  SUi. 

1 1- puiillum.  ,Vi/».     BalibcTft,  Kttpni^,  Sweden.  NUi. 

13.  ^  liirp:idnin,  Lam.    Chalk,  Saiate*;  Oreeo  Sand,  Oal«rf«ld,  Ht»a. 

13. dentitTiiliituin,  .Vi/ji.     [siiabcrca,  K(iim>  NUi. 

H.  nqiMUiacum.  f>(^,     hlsntnclit,  6.  T. 

IS.  Juliobonar,  Pta.     I.iIlDbuiiii*.  Pat. 

.  (pccict  not  determined: — UpptT  Gncn  Sand,  Sunex,  Matt, 

1.  Artcula  McnilcMccm,  Nilt.    RUpiafe,  KaMbtrga.  Swttdi'ii,  .Vifa. 

S. iriplnB,  Brorm.     MatMriolil.  O.  T. 

•  — —,  ipwno*  DOl  d(4mn[ni>d.  Ctialk,  Siiucx.  Maat. ;  Uacitricbt! 
Him.;  Gotirdun.  Hiifr. 
I.  looceraimu  Ca'.-icii.  .StHT.  Chalk.  Suucx,  J/mtl.;  Chalk,  York*.,  fAif.; 
OmUe,  Utwlon.  yfJ.  Bronji.;  BabAwrf ;  Ignabam,  Uw. 
9mtim,  Nih. ;  JoaiMc ;  Cognac  i  Ganrioa,  Dufr. ;  Omo, 
Bmmi;  OUppe, />a(. 

3.  Broiifrniarti, jVanf.  CUk,8i>ncx.-Viur    Chalk, YcriLt.. /'Ait; 

KkMbcrira.  K<j|Tii^,  Sredrn,  XUi. ;  Chalk,  Ctaitow,  Poloud, 

Piaeh  :  (lucdlmlmnr,  Htra. 

3.  Lamarckiit,  iVmf.     Chalk,  Swmx,  Vm(.,-  Rousti.  i>iM. 

4. myriloidM,  MttM.    CSialk,  Shmo.  ««««. ;  Chnlk,  Winninat«r, 

Loin. :  Qucdlinbtuff :  Pirna,  KAiifitnii,  J/uU;  Euv.  of  Pont 

Si.  K«prii,  I>ii/r. :  Chalk,  Di«pp«;  [>uclair.  />a*. 
5. cordiftrmit,  Sam.    Chalk,  Somx,  Afml.;  Chalk,  GratMeod, 

6 litmi,  MaMt.     Chalk,  Sowex,  JWaaL  ;  Romb  ;  Umilan,  .PM. 

'  fMttttt  ffiluia  of  Dcftaof*,  Acmrding  to  M.  Dnbijrra,  ttir  >i>rdn  of  Pla' 
ffetfnw  wUch  harr  bftn  named  Pachita  trj  kl.  Drftmcf.  ore  rtfrrrilil*  <a  A* 
fn)aiS^aM(rIii<,HhIIt  (lie  ninolnlngipMlaorih*  lamt  luppMed  jtcnui  bdcacM 
Iftcpnat  £tMi. 

I  Anorilhii  lo  It.  D«>h>i«.  /nnrn-anM  (C'dtiJte)  tasarnMi  a»d  /.  BrtflarH 
ua  Ih*  Hnic  ihdU,     All  lb*  /Mcrrna  of  ih«  chalk  on  Catiitt  a(e*rdlii(  la  D«- 
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7.  IiiocoTunui  WebiUri,  Maitl.     Chalk,  Sunex,  Maitl. 

S.  ■■  tttUtui,  Manl.   Cbolk.  Sush-x,  Mant.;  Qncdliilbais:  Dmdm. 

O.  T. 

t. undiilntu*,  Manl.     Chulk.  Subcx,  Maat. 

10.  involiilui.  Sdw.     Chalk.  SuiipX.  Manl.;  CliaU.  Noriblk,  Aow. 

It. Iciiait.  MoTif.     Chalk,  Sunn.  .A/onf. 

12.  ■  Crijigiii  Manl.     Cliulk,  SuKa»x,  Mam.;  Chalk,  DispjMs  Pmt. 

13.  coiicrn Incut,  Part.    Oault,  Slimcx,  Manl. ;  Green  Snnd,  PtiU 

Am  Rhfln*,  M,  it  Fii,  Al.  lirong. :  Cnalk.  Wanainiter,  Lemt.; 

Gitca  Sand,  Quciltinburg,  Bochum.  uid  Knvti,  lltm. ;  Chftlk, 

Rourii ;  .Mculvn,  Fat. 
14. fiilritit)!.  Purl:     Gniill,  Sii«*«x,  Manl. ;  OrccD  Sand,  Perte  im 

RhAno;    M.  dc  Fw,   Al.  Brong.;   KopinKc.  Scaiiio,   KUt.; 

Green  Sand !  Nice,  De  la  B. :  Koiien ;  MbuIcti,  Pa». 
IS.  • ■  grvphxiidcf,  Sow.     (isull,  Sumex,  MmU, ;  Otwn  Suid,  LynM 

itKgi*.  Dt  la  B. 

15. piclui.  Sow.     Clislk,  Surrey.  Murch. 

17. rugonn,  tJurdlinbuiTr.  //irn. 

IS. foniwiaiu.  Cold/.     Wcstph.ilia,  0.  T. 

19.  oardJMuidrs.  (iotif.     (Juvdliiibui^,  G.  T. 

,  (prcivi  nnl  (!<■t<<rIninl^<l.     I.nwrr  Greitn  Suid,  Sun«x,  Martm 

Bnoiiliie  liinipitonc,  Nominndj',  Dim. 
I,  pBchymyn  digat,  Som.    Lover  Chalk,  Lyatv  Hcgiii.  l>t  la  B. 
1.  MeleaffrinH  upproxitnata,  Bronn.     Mavalricht,  0,  T. 

1.  GaTvilliaavicoMdM,&iv.     Lower  Grrvn  Sand,  Suwax,  Mcmt. ;  Grean 

Sand,  Lyme  Rrj^ii.  Dr  la  B. ;  Qucdimburg,  ffoil ;  Loww 
Green  Sand !  Iiic  of  Wi)[ht,  Stdf. 

2,  lulvuoidiM,  Dr/r.     Luner  Urten  Sutid,  Siuari,  Maitt.  ;  fTafii 

litr  Liiuewluuv,  NonTjaiidy,  Dm, ;  (iroeii  Sand,  Lvin*  RccH, 
Dt  la  B. ;  VfpfrGtt*i\  Sand,  VTtiniiiiitter,  ^oni.;  \laaairi&^ 
/tcTH.  ;  (J[ifin  (irtfrti  Sand,  Aix-la-Qiapall*,  Dnat. 

acutn.  Sow.     Loner  (Ireon  Snnd,  Siiuex,  Mont. 

Finiia  giacili>.  I'AU.     Sueeton  Clny.  Yorki..,  Phil. 

IfCniKUiiK. -SW.    t.)>prr  Lirccn  Sand.  DcviiM,  Omlj  Mkntricbti 

Borhujii;  Aix-li-ChnjH'lle;  (.ir«en  Sand,  PiriM,  CJ.  T. 

reitiliils,  Chalk,  ^'nlkunhiirg,  Han. 

mbnuadrivalvii,  Aam.    Cotenlin ;  Saiimnr.  //na. 

Mytilui  lonrcolutuB,  Xoib.     Lower  Green  Sand,  Suoes,  Maml.  ;  Gncn 
Sand,  lilHrkdown.  Sov. 

lirvii,  r>e/r.     Chalk,  Bniiji^val,  .11.  Btang.  i  Roum,  Pat. 

edentuUii,  Soio.    OroDn  Stud,  Itlnekdown.  .Sow. 

pfoblcmatieus.  Green  Sand,  Boehuni,  //on. 

llmplvi,  P<u.    Clmlk,  lUiuen,  Pai. 

Hodiolii  MMlualii,  Sou.:     Ix)«rr  Grei>n  Sand,  SuMex.  Mant. 

•  biparlitn.  Son).     Lower  Gr»en  Sited,  Siumx,  Matit. ;   Ear  of 

Pout  Si.  Etprit.  Dafr. 

Cbumn  Curiiu  Arieiiti  NiU.     Kjuce;  Mdrby,  Swedtrn,  NUi. 

lAE'liilaU.  .Viii.     Kjii(;»  ;   RiiTuberf; ;  Slorbv,  Sv^len.  NUt. 

,  tprcini  rol  di^tcrnnrcd.     Clidlk,  Smtex,  Sfitnl. 

TrigoniB  Uoidalca,  Park.     Lower  Green  Sand,  Su»4'\,  Mant. ;   Or 

Sand,  Holdonr  Baker;  Lower  Green  Sand,  Ii!v  of  WiB_ 
ifity,;  Env.of  Pont  St.  Esprit,  iJii/V.  ^ 

alirorrai*,  J'Mc.  Ixiwrr  Grten  Saiid,Siii,n'X,^aiaf.;  Blaekdoirti, 
Dt  la  B.;  lIpjMT  Crtten  Sand?  F.dding:tan,  torn*,;  Lower 
Green  Sand,  file  of  Wjjjhl,  Sidg.:  Gon^on,  Dtifr.;  Aix-ls- 
Chapellci  QriedhnburR,  C,  T.;  Orchcr.  Nomuuidy.  Pat. 
*{>ioosa,.^afi>.  Lov«r  GiMn  Sand.  Suiari.  Martin;  Green  SmuL 
Bltckdovn,  Sirinkajitr ,-  Lilltbonot,  P*t. 


: 
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4.  Trigtmia  niKOH,  ilmn.  Qtrea)i»ui,PniriaK'ii!nw,/lLBn>ng.  Koqcd, 

fat, 

t, MRbrt,  Lain.   Cnrn  Sand,  PcTte  du  Itbflnc,  jII.  Rnaig. ;  Bmo- 

liic  LinvnUmcf  tionnaiAy,  Dem.;  PIcwii-UTimoiUt,  Calv»- 
dcM, //rr.  ;  LillebuiiQC ;    Huucu, /*«. 

6.  ■■  pumita,  .Vi^.     Ivvningt-,  Scani*.  SiU. 

7.  •  Movntrle*,  Soir,     iirt*n  Suid,  Blackdovn,  SitaiXoKir. 

8.  ■  nodoao,  Soui,     I^wcr  Uiren  Sand.  Ilythc.  Kent,  Sear. 

5.  fpcctkbilii,  Se«'.     Gtvcn  Sand.  liLickduu-n,  GinMidi. 

10.  •rcuata,  L<m.     AU-la-Cli>prllc,  Mim. 

II. •lau,  .     Enr.  of  PonI  St  Eojirit;  Pic  de  Bugatach.  !> 

nrnec*,  Dufr. 
-,  ipcciu  not  determined.     Looc-t  Gtccn  Sand,  Wiltihir*,  I,unt. 
1.  Kuenla  piictinata,  Manl.     (taiilt,   Sujufx,  .Va-nf.;   illiw   Marl,  Binj, 
Nomiand]',  /'m. 

2. OTkU,  JI/4UI.    Gsull,  Suuex,  SUant.;  Snrcton  Clay,  Yorkshirt, 

Phil. 

3.  ^^^»  impmM,  5'«i(>.     Lower  Qtwn  Sand,  Siuaex,  Maml. ;  Uram 

Kand,  Ulackdowu,  £(nr. 

4.  mbrtcurva,  P/iil.     Spvelon  Clay,  Yorkihirv,  PJiiL 

5.  ovoia,  A'Ji.     KitDinf^c;  tUaebti]^  ScanU.  A'll*. 

6. truncoto,  iVib.    KoM-botfO,  SoHua.  yU*. 

7. panda.  NiU.     Kucbcrgai  Sunla,  ^iiti. 

8.  ■  produGi.i,  \iU.     KiaabeW^  flcanUi  AU. 

9. antiiiuaia,  Sine.     Gnen  Sand,  BUckdown,  ^ow. 

10.  angulata,  Sou'.     Green  Saiic!,  Blackdown,  Sow. 

11.  — unduUlB,  Soip.     Gault,  Kutknionc,  ioir. 

13.  uliquti,  Uoliff.     MiiMtrichl,  ti.  T, 

1.  P*ctiiiiciilu(  Uni,  A'l^.     Balubcre  ;  Kiiping«,  Swtdcii,  A'ib. 

Z. auUtrvia,  .^atr.     (>r*(n  .Sand,   Ulackdovn,  Sm:;  Paderborn; 

CJurdlinbiir^,  G,  T. 

3. nmbonatiu,  Soir.    Ottra  Sand.  Itlnckdotrn,  Sour.;  flmitu,  Pat, 

1.  Area  carinato.  Sow.     Uppir  Gtccii  Sand.  !>ii»rx,  .VonJ. 

S,  •^—  eisltais,  NiU.     (.'urltliaDiii, iiw«d«n,  •Vi//.;  Gnxu  SandT  Aix-U- 

diiiprllc,  lia-n. 

3.  ^—  Thombcit,  A'iii.   Baliberjc.  Sweden.  >Vt&. :  Aix-U-Chapell«,  O.  2*. 

4.  ■         ctalhma.  /.am.     Cluilk.  .Vii^vn;  Sauinur,  ll<n. 

R.  ■ otalia,  XiU.     Koyioffi,  t^c^iiiia,  A'uli.;  Aii-la-(.iliapella,  O.  T. 

t.  —  lubaciita,  J{<m.     Marnuicbt,  Ila%. 

,  «]ieciM  nni  datfrniincd.     Chalk,  Goult,  Suncx,  UanL 

I.  Cucullva  dccuuato.  Saw.     Lower  Utven  Sand,  Souex,  Ataat.;  Clialk, 

Kuucn,  jtl.  Btooj. 
Z. glabra.  Suk.     Grrpii  Sand,  Btaekdixwe,  £ov. ;  Upper  Grtcn 

Sand,  Warmiaitm,  Lmt. ;  Rouen,  Fat. 

3.  earinala,  .Voa>.   GrccnSond.  Blafkdown,5aw.;  Ali-la-Chapclt*, 

G.  T.;  Kouen,  I'ai. 

4.  6bmi^  Jiim!.    Grveu  Sand,  UarLduvn,  UiU. 

y  Mftl^I^  Sme.     Gmo  Sabd,  Blackdown,  .Sow. 

G.  rrtMarina.  /.am-    Cbalk,  )t««imn.  V/trn. 

,  tfrcitt  nul  deiermincd.    Cbalk,  iiunfx,  Maat.;  Speclon  Clay, 

Yorkihue,  I'hiL;  Gourdon,  D*fr. 
I.  Cardita  Eiuiaikii.  .Vib.     Kiiping«,  Scania,  Ntit. 

2. Modloiut,  SiU.    KaatMrga,  Seutia,  Nib, 

3. InbfKulaU.  Saw.     (.'pp«r  Gmn  Sand,  Doviiei,  QmL 

4.  cnMa,  Lam.     Chalk,  Douf,  //cm. 

,  •Dvciea  not  deMnniard.     tipper  Green  Sand,  Suuti,  iVok/. 

1.  Caidkin  dccwMlum,  Svt.    Chilli,  Siumi,  MbM. 
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3.  Cardinm  HOlaniim,  So».  Green  Sand,  Kockdown,  BiB;  Bar.  «f  Pott 
St  Emrit ;  Gourdon,  Dt^. 

3. prDbawideum,  Sow.     Green  Sand,  Bladdmni,  ffUt, 

Venerieardio,  ipeciei  not  detenninad.     Chalk,  Soaaex,  MwtL 
1.  Aitarte  «triaU,  Soic.    Gre«n  Sand,  Blaekdown,  Som. ;  Upper  Gnoi 
Sand,  Deritei,  Loiu. 

,  apecie*  not  determined.    Chalk,  Siaaex,  Ifonf./  Lowar  Otmi 

Sand,  Wilb,  Loiu. 
1.  Thetia Kinor,  Sok.     Lower  Gra«ai  Sand,  SoMax,  MaU.;  Orwen  aand, 
Lyme  Reria,  Dt  la  B. 

2. major,  Sae.     Upper  Green  Sand,  Deriut,  Quiti  Oncn  Sod, 

Blackdown,  HiO. 
I.  VeBiu  Bingnierieiuu,  Maul.     Chalk,  Siuies,  Mamt. 

•2. perra,  Sow.     Lower  Green  Sand,  Siuaax,  Mtmi,/  Owen  Sand^ 

Ljine  tUgii,  Ht  la  B. ;  Green  Sand,  Iile  of  Wi^^  Son. 

•3.  angnlats,  Sow.   Lower  Giean  Sand,  Snnex,  MimL  ;  Oreen  Saad, 

BUckdown,  HiU. 
•4.  — —  Faba,  Sow.     Lower  Green  Sand,  Sunei,  Maid.!  Green  Sand, 
Biackdown ;  Green  Sand,  Iste  of  Wi^t,  fw. 

S.  ovalia,  Sow.    Lower  Green  Sand,  Sussex,  MaM. 

•6.  • lineolata,  Som.    Green  Sand,  Blackdown,  HUi;  Green  Sand,  Bo- 
chum,  Han, 

7. plana.  Sow.     Green  Sand,  Blackdown,  HiU. 

•8.  caperata.  Sow.   Green  Sand,  I^me  R»u,  Deia  B.t  Oreen  Saa^ 

Blackdown,  Hill. 

9.  1  eserta,  NUt.     Kopinge,  Niit. 

I.  Lucina  sculpts,  PhU.    Speeton  Clay,  YorbAtre,  PJttt. 

1.  Tellina  sqiialia,  Mant.     Lower  Green  Sand,  Siusei,  Mamt. 

2.  iiuequalii,  Sow.     Lower  Green  Sand,  Sussex,  MmU. ;  Green 

Sand,  Blackdown,  Som, 

3.  Btriatula,  Sow.     Green  Sand,  Blackdown,  Sow, 

,  species  not  detennined.     Speeton  Clay,  Yorkshire,  PhiL 

1.  Corbule  striatule.  Sow.     Lower  Green  Sand,  Sussex,  Mant. 

2,  Punetum,  PhU.    Speeton  Clay,  Yorkshire,  PAH. 

3. gigantes.  Sow.     Green  Sand,  Blackdown,  Hill, 

4.  ■  feTJgata,  Sow.  Green  Sand,  Blackdown,  Hill. 
i, ovahs,  Nili.     Kopinge,  NUm. 

6, caudata,  Nilt.    Kiipinge,  Nik. 

— ,  species  not  determined,  Rouen,  Pai. 

1.  Craasitella  ktissima.  Hem.     MaestrichI,  Hon. 

2.  tumida,        .     Couitouge,  Dtifr. 

1.  Cythcrc  suhdeltoidca,  Mtmtt.     Chalk,  Rinkerode;  Strehla;   Haldemj 

Maestricht,  G.  T. 
2, compreaea,  Mmut.;  Haldem,  G.  T. 

1,  Lutraria  Gurgitis,  Al.  Brong.i  Green  Sand,  Perte  du  IUi6ne,  Al.  BfOHg.; 

Kopinge,  Miirhy,  Sweden,  NUi. 

2,  ?  carinifera,  Sew.    Chalk,  Lyme  R^s,  De  la  B. ;  Rouen,  Pet. 

,  species  not  determined.     Speeton  Clay!    Yorkshire,  PldL 

1.  Panopgea  plicata,  Soa.    Green  Sano,  Osterfeld,  Him.;  (var.f)  I^wer 
Green  Sand,  Sussex,  Mant. ;  Coustouge,  Dvfr. 

1.  Mya  mondibula.  Sow.   Lower  Green  Sand,  Suuex,  Martin;  Gault,  IA» 

of  Wight,  i^ton;  Gourdon,  Z)u/r.;  Rouen,  i'os. 

2.  phaeeolina,  Phil.     Speeton  Clay,  Yorkshire,  PhU 

1  Chalk,  near  Calne,  Lorn. 

*  CylAfrcs  or  Lamarck,  accoidtng  to  Lonsdale. 
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Tcndo,  ipraic*  not  dcl*niun«d.     AlMslriclU,  Him. 
I.  I'holo.'  cdtiitricUi.  /'Ail.     Spccton  Clay,  YorkiJiin,  fit/. 
1.  t-'iiluliuia  yylifoiiiui,  Ma»l.     liiult,  Sanex,  Stani. 

1.  Drntalium  itriatmn.  .S'au'.     Gnuti,  Susmx,  Afcnt. 

2.  • ctlrpticum,  Sow.     (!«u1l,  Suuiix,  Maal.;  Ruueii,  Pa*. 

3. deciUMtuni,  Sme.     GauIi,  Siiui-x,  Mant. 

i. oiUiWi  Horn.     MRiiUictii,  JIan. 

1  tpedM  nut  d«(<-tiiiint'(l.     Loikt  Grt«ii  Saiid.  Suml-x,  Manl. 

I.  r>l*UB  ovalii,  iVi/(.     Babbvcg,  Scutin,  XUt. 

,  (jtccicM  not  lUtcnnincd.     Lower  (Ireen  Sand,  Siumi,  Moid. ; 

Ltiwn  Uicen  Smi,  Wilishirc,  L«iu. 

1.  Eiiiargiattla  SsacUr  Catbtriiins  i'ai.;  Uourn,  J'ai. 

2.  (itliigiea,  /•«».;  Rourn,  Par. 

Pilcopni,  (pccict  not  ilctrnalncd.     Lonor  Greim  Suid,  Sumcx,  Manl. 
I.  Helix  Ci^utii,  Sow,     Upper  Green  S4nd,  Uetim,  C>Mf. 

1.  Aurimila  incrututai  Saw,     Clutk,  Suut'X,  Maui.;  Onva  Saud.  Bkek- 

2.  obwlcU,  />Ai/.    Snccton  Clnj',  Yorktliirt,  PkiL 

3.  avellaoft,  Manl.;  lUnlcli,  P«l. 

Mvluiiiu.  apcciii  DoC  determined.     SmeMa  Qayl     Y«rkshir»,  Pkil. 
I.  lUudliiu  cxieiisa,  .SW.     Gn«u  S«a«,  BUdldowii,  i/i^ 
I.  Anipullarin  rniiAliciiluU).     G«ult,  Suu«x,  Maul.;  Ruiwd,  Pmi. 
i.  ijiirain,  //mu     Miuttrictit,  Haw. 

■ ,  (pccieM  not  delcrtuincd.     (irccii  Suid,  M.  dc  Fii^  Al.  Brvng. 

I.  Ncriln  ni)-uia.  Him.     MsfttricLt,  Hir». 

I.  Nsiiua  vniurtM,  Park,     Lower  GiVfn  Suid,  8u)M'X,  MaaL 

S, kpimu,  Green  Sand.  Aix'ln-^'hnpclU,  Hm, 

;  iipccica  not  iletcrmincd.     liault,  .Simri,  MaM. ;  Lowel  Qtttm 
Sand,  Wilwhirc.  Loiii.;  Env.  of  Pont  SL  Emtit,  Du/r. 

1.  Vomu.'tui  pnlfgDOftlii,  Svw.     Lawi-r  Urrai  Suid,  HyUie,  Kcul,  Lced 

Gretnor/t. 

2.  uiubonHliu,  A/aaL     Chalk,  Siumi,  ^cat. 

3. Sowerliil,  AtaM.     Chnlk,  Suj*cx,  JUant.;  Spccton  Clay,  York- 

iliirc,  P6iL 

4.  coiic«*«i,  Sou.     l<oim  GrwD  Soail,  Sumoc,  MmtLf  Upper 

GtMn  Sutil.  Wilu,  /.OKI. 
,  iptci**  not  dtlcnniMd.     Lower  Gram  Sani^  ltl«  oT  Wight, 

UcIphiiMiIa,  *pvcl«i  not  del«niuiicd.    lijpMtun  Clar.  Yorkshiir,  PhiL 
1.  SoIariuiD  talitilatum.'  Pha.     SoMloti  Clay,  Yorkilurt,  PkU. 

1.  Clmis  ^eprvattu,  Manl.    Qiall;,  Sdhwk,  Manl. 

2.  pcnpcelivu),  M<ml.     Chalk,  Suurx,  .Vont. 

3.  — —  granuloau,  Manl,    Uialk,  Siuiei,  Maui. 

4.  plicatua,  Sw.     Gault,  Sunci,  Manl. 

1.  i'leuroiuinaria  Rliodanj,  At.  Brvg.     Koui'n,  Pm. 

'J.  dcprcuo.  Sue;     Rouen,  Pa*. 

9. pcrificetira,  Sow.     Ctudk,  Rouen,  Pa*. 

— ,  qwciea  not  dclrnuiDed.    MauMriclil,  tint,;  Gourdon ;  Bourg 
St  Aadrfol,  [iujr. 

1.  Trochiu  B«at«rati,  A!.  Itrong.  Qinlk,  Siukx,  MaM. ;  Ki>pinge,  ScBiua, 

Niit.;  lUiuen,  Pai. 

2.  I  Inuarii,  Marnl.    Chalk,  !>uu«i.  Afoaf. 

3.  — —  SbodMiu/ftitrMH.   UppvrGroeiiSanJ,  Sunrx,  .Vonr. .- GrMn 

Suiil,Prrl«duBaAn«,  <f/.  Btvng.i  Lower Cbalk.Lvnii-  lUgii, 
D*  Ic  B.i  GTMtn  Sand,  Emm ;  Given  Hand.  Uiicrfeld,  Hmit. 
4. Ucoiiiiatuii,  Sov.     Upper  Green  Sand '.  Suiux,  Manl. 
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6.  T»chu>  OuTfitii,  Al.  Bnuia.  GTFfit  Sand,  Pert*  du  lUiAnv,  ^L  Brtmf.  .- 

Grtcn  Sand,  Bucniini,  Hon.;  Kouvn.  Put. 
6. tCirroiacii.^/.Bfa»3.  CiwciiSiuid.PrrteduIUiine, /f/,/(i-oi^.f 

Routn,  Pat. 
7. ]mrni,  liHU.     Kof  in^,  Sninia,  Nil*. 

,  tpocio*  not  (IoUtididmL    Glf*n  Sm)^.  M.  Ae  Fit,  .1L  J9rny. 

I.  Turbo  piirdicrrimiu,  Brav.    SpMtan  Clay,  Yorkthirr,  PkiL 

3.  ■  KukaRii,  .Vjif.      Chalk,  ICtipiiisc,  Scania,  .ViZt. 

3,  tnoniUrcnu,  Stne.     (iri'vn  buiicl,  Ulurkdonn,  ^Stw. 

4.  .^—  carinatus,  Axv.     (irttm  Sum!,  tuetlrtd,  //ax, ;  Kaum,  Pat. 
1.  TtarriwIU  ler«br«,  Rrae.     Orceii  Snnd,  Wc^drnlvbiMi,  //era. 

,  ipccica  not  dctentiined.     Spcctoti  CUtji  Voihiiliin',  PUI. 

1,  Cerithiiim  cxcavatum.  At.  Srong.     Utern  Sand,  Pcrt«  du  KMnc,  jtL 

Bruog.i  GrMii  Sand,  Aix-luXhupplIc.  Htm. 

• ,  npecic*  not  drUrmmciI.     Ctrrn\  Sand,  M.  dc  Fi^  AL  Br«mg. 

Pyrula  planulnla,  NiU.     Cliolk,  Ktipini;*-,  }!i-niiiH,  .ViJ>. 

minima.  Itan.     Oirin  Simd.  AiiU-CimpcIlt,  Ktrm. 

Fuaui  i]Uadra1ui,  Sam.     tircvi)  S»nd.  Klockdonn,  Sow. 

MurcK  Calrsr,  Smb.     Green  Suiid,  Blnckduirn,  Stue. 

I'krocvra  maxima,  Htnt,     MnTlipica,  Han. 

Koslellarin   Parkininiii,  Manl.      Chalk,   l.own  Gr««ii  Sand.    SuaMk, 

Mant.;  Urccn  ^ond,  Bochum;  Cot^vM,  tl<rm.\   LUleboDiu, ' 

Pa>. 

varinatM,  Mant.    Oaiilt,  SutBM,  Mant.;  Hiiu«ii,  Pat. 

■  cnlcarntn,  Smp.     Lower  Gi«rn  Sand,  Stiotx,  MmU.  ;   Greta 

Sand,  Ulockdown,  Sote. 

■ uiifriiitt,  Nilt.    Chidk,  Kopinftc,  Scania,  NUt. 

. iiiliata,  Piu.;  Rourii,  Pat. 

—         .  <p(<rim  not  detenniD«J.    Lower  Gnvn  Sand,  lals  of  V\MA 

Sfdff.  ^^i 

StTonibiiR   papilinnatus,  .    Chalk,   Mae*(riclii,   Alx-La-ClupalU, 

Itini. 
Cnuia  Dvi-llttiiB,  Al.  Brang.    Clialk,  Sum»,  .VonI-  ;  C3ialk,  Rouen;  tL 

Af  Fin,  Al.  lirmtg. 
UoUum  nodoBiim,  Sow.     Chollc,  Siuicx,  Mant. 
Ebuma,  (pccim  not  dcteniiin«l.     Green  Sand,  P«rt«  du  tUitaa,  AL 

Jirong. :  Chalk!  Sumvx,  ^unt. 
NummiUitci,  ipvciet  not  d«Wniiin«d.     Green  Sand,   AIm  of  SaioT, 

Dnupluny,  and  Province,  Rtttum.;  Mnritiine  Alp,  Del»  B.; 

Chalk,  Wdnbohia,  Saxony,  KlijMttii;  Ci'ctactoitt  tocIu^  Sa«lk  j 

of  Franco;  Fyrcncw,  Ww/r. 
LcDticulilcit^mptunl,  JiW.   GroeiiSand,  EarUloke,  Wilta,  Axe,;  Oracn 

Sand,  boania,  AtJjt. 

criitrlla,  N'tli.     Chalk,  ChnTlntlmlund,  Swi>d«n,  A'ib, 

Lituolilci  nauiiluidcn.  Lam.     Chalk.  I'arii,  Al.  Brong.;  Rouen,  P»t. 

dilibnui>,  Lam.     Chulk,  I'aris,  Al.  Bivtig. 

Miliolilcn,       .     S.  of  frniion ;   Pyremrot,  Dnfr. 
I'lanularia  tllipCiva,  Nilt.     ChntlolWnhmd,  Sweden,  NUt. 

oiijjiwW,  NiU.     KApinKc,  Scanin,  Silt. 

Nudosaria  lulcotu.  JJilt.     Chotk  and  (irccn  Sand,  Scania,  NiU. 

- — —  licvigatn,  NUt.     Scai>i»,  A'ib. 

Belcmnitet  iiiucroiiatui,  ScAlat.     Chalk,  SiiMnt,  JtfMf. ,-  Chklk,  York- 

•hire,  Phil.;  Grrcn  Sond,  Sweden,  .ViJj.;  Ctialk,  Mvudoa 

Sec,  Al.  Brong.;   Baciititc  limcitonr,  Normand)-,    D»mt,\ 

Chalk.  Lublin,  Poland,  I'tuch  :  Maeitrtcllt,  Abl~la-C1; 
Schlot.;  Haldem  ^  tliiikeiode,  iVwni/, ;  Dieppe,  P«». 
granulatna,  H^r.    Chalk,  Stisiex,  Mant. 
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3.  B«leinnlte(  lanc«olBtu(  *,  Sthlot.  Clitlk,  Siumx,  Maul. ;  QiwdUnhurg, 

//otf. 

4.  minimut,  LuUr.  GsuU,  Sunex,  Mant. ;  Rtd  Chalk,  Yorkihir^ 

Phit. 

S. atumuatiu,  Svp.     Gwitl,  Sukmx,  Manl. 

e.  matnillntua  t,  A'l'Zt.     Chaik.  Scania,  .Vibi. 

,  ipfcii'B  not  dclrniiinMl.   Sperlon  t'lay,  Y<>Tk*faiT«,  PkU. ;  Green 

Suid,  Pcrlo  ill]  RhOii*,  Al.  Brong. 
I.  ActiaocAinax  vrnii.  Miller.     Clijtik,  Krnt,  Miltrr. 
1.  Nuitltui oIof[*nii,  iSvu.   Cholk.StiMcx.iVaRf..' Chalk, Rouen,  ^JLfifonj. 
3.  cxpaanti,  Smu.    Clialk,  Suawx,  .Vant. 

3, inicqualu.  StK.     Ganlt.  Suaati,  Mant. ;  Rou«a,  Pat, 

4,  obKumi.  Silt.    Chalk,  ScanU,  NH: 

5,  nmpltx,  .Vote.   Upfwt  Gr«sn  Sanil,  VTannintlvr,  BerttU.    Lyni* 

Rvgit.DelaB.     KoDcn,  Al.  Brong.;  Gnra  Sand?   Aix-U 

Cbapellc,  //cm. 
fl. Liaeeri,  iV«nJ.,  Gnull,  Susmx.  .tfnni.;  QumUiuburg,  G.  T.; 

Grcan  Sand,  IIAvrc,  Pat. 
T.  — nndutntus,  Soib.     llnpcr  Green  Sand.  Nuffield,  Smr.     Groen 

.Sflnii,  GiipKrnbnich.  near  Bochum.  Hen. 
,  apeciiM  nut  dvuirmiawd.     Livvtr  Grtcii  Saiid.  Sumvx,  ifarlin ; 

Sprrton  Clajr.  YoiIuUm,  PAJ..-  Grcfni  Sand,  M.  d«  Fia,  AL 

Breng,;  Boculite  HnMatana,  Kormandf.  Dm. 
I.  ScaphilM  ilhaliii,  ilfiiRf.    Chalk,  Suiarx,  Mant.;  Chalk,  Boucii;  Moot 

d«  Fit,  Al.  Itrmg. 
2. PMiMu>,  Manl.    Chalk,  Susmi,  Mml.;  Oialk,  Roueu.  <JJL 

^^^—  •ppcicn  not  dMrrtnincd.  Bnculite  limeiloae,  Kormondy,  Dttm. ; 
Kc>pingr,  Sill. 

1,  AnunonitM  v&riant,  Soie.  Chalk,  Suiwx,  Atanl.;  Chalk,  Koucn;  M.d« 

Fia,  M.  Brong.;  Baciilitt'  liinrntonF,  Noriniuidy,  Dfin.;  Cli«lk 
nnd  Upper  Gretn  Sand,  Wiltihiic,  Lmu.;  tima  S«nd,  Ik>- 
chum,  Htrn. 

2, WuoU^ori,  .Vaitt.     Chalk,  Suawi,  jVooI.  ,-  Rotun,  Pat. 

3,  DkftenlariR,  Mant.    Clialk,  Siumx,  M»at. ;  Reuan,  P»t. 

4. eUiDUis  Man*.     Chalk,  Suaiai,  Matt. 

h.  -^^—  Lewrncniii,  Maul.  Cliaik,  Sawcx,  Mant. ;  Chalk,  Eaen,  Hint. ; 

Kaurn,  /'«». 
S,  ■  pvran^lui,  Manl.     Chalk,  SuaMX,  Matit. 

7. raUlcui,  Sow.     (Iialk.   I,ym*  Rnrih  BuM.;  Chalk,  Siuati, 

Maitt. ;  Greon  Sand,  Bocham,  Ham. 

8.  undatui^  5'av.    Chalk.  Suuex,  .tfiml. 

8. UanuUi,  Sam.    Chalk.  Suswrx.  .Uoicl.;  Hanover,  HaB:  Grstn 

Sand,  Uwlium :  Clinik,  Sauriiur,  //cm. 
10.         —   Rhotomai^-nuli;,  M.  Brans.     Chalk,  Suaaex.  Matl.;  Baculitc 
Itmeitonc,  Normandv,  tfaii.;   Rouen,  AL  Bnmf. ;  Chdk, 
Willi.  AW. 

II. cinctuB,  Maml.     Chalk,  Suaarx,  MmL 

It. TalcaRia,   jVoai.     Chalk,  Sitaaex,   .Voaf. ,-  Chalk,   Oouen,   jH. 

Brong. 

13.  curralui,  Mamt.     Ckalk.  Svumx.  Mant. 

14.  ^         complanatUR,  MaiU.     Clialk,  Suiaaz,  Mamt. 

M.  rMtfatua,   Sate.     Chalk,  Stuwx,  MamU:  Chalk,  Oxfordabire, 

B^idtL 

*  B.  MtnUanalicuUnii,  BUmr.  f  B.  Srania,  JUoiar. 

I  Acnirding  tu  !So«(tbv,  Am.  RlnUmAftntU  aud  Am.  Svttatiau  an  the  tuat 
•hell. 
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16.  Amnowtei  Wtnmnutui,  Sem.    Chalk,  SoHot,  SimM. 

17. plinulatu*,  Scte.     Upper  Green  Sand,  Soma,  MmU. 

IS.  Cadlliu,  SoK.     Upper  Green  Stnd,  SoMex,  M^t. 

19.  .  iplendeiu,  Jov.    Gault,  Suuez,  Mant,;  Gncn  Sand,  Statkn- 

taine,  Nonn.,  /'oi. 

20.  auritus.  Sen.    Upper  Green  Sand,  Denies,  Otnt. ;  Gault,  Siu- 

tex,  MiaU.i  Aim,  Pai. 

31. planiu,  Mmt.     Gault,  Suaex,  ManL;  Spaeten  CUjf   Yo(t> 

■hire,  P)ul. 

22.  lantui.  Pari.     Gault,  Suaex,  Mamt. 

23.  tubeiculatiu,  Svm.     Gault,  Sumci,  Maml. 

24. GoodhalU,  ^ov.    Lower  Green  Sand,  Smwz,  Mm(.  ,-  GrMn 

Sand,  KackdowD,  Goodhalii  Green  Sand,  I^me  Regis,  De 
ia  B- 

SS Tenuitm,  PMiL     Speeton  Clay,  Yoibhire,  PUl. 

20. concinnu*,  PhU.     Speeton  Clav,  Yorkihire,  PhiL 

27.  Botula,  SoK.     Speeton  Clay,  Yorkihire,  PMU. 

28.  triiulcoeus,  PhU.     Speeton  Clay,  Yorkihire,  PbiL 

29. marginatiu,  Phil.     Speeton  Clay,  Yorkiliire,  PkU. 

30.  pamu,  Sok.     Speeton  Clay!  Yorkihire,  PkiL 

31.  hyitrix,  Phii.     Speeton  Clay,  Yorkihire,  Pkil. 

32.  fiidcofUtui,  Phil.     Speeton  Qay,  Yorkdiire,  PhiL 

33.  currinodui,  PhU.     Speeton  Clay,  Yorkihire,  Pkil. 

34.  inflato).  Sow.     Green  Sand,  t.  of  Wight,  BuekL ;  Gmn  Sand, 

Perte  du  RhGne;  Rouen;  H&vre;  H,  de  Fis,  At.  Brvmg.; 
Upper  Green  Sand,  Wiltt,  Low. 

35.  Deluci,  Al.  Brimg.     Green  Satid,  Pcrte  dm  RhAna;  M.  de  FIi, 

Al.  Brong.i  Fuil*  da  Meulen,  Norm.,  Pai. 

3a.  robcriitatui,  De  Luc       Green    Sand,   Perte   du   Rhdtie,    Al. 

Brong. 

37.  Beudaiiti*   Al.  Brong.     Qtttti  Sand,  Perte  du  Rhdac ;   H.  da 

Fia,  Al.  Brong. 

38.  davatua,  De  Luc.    Green  Sand,  M.  de  Fib,  Al.  Brona.;  Rouen, 

Pat. 

39.  Selliguinui,  Al.  Brong.     Green  Sand,  M.  de  Fis,  Al.  Brong. ; 

Chalk,  Lublin,  Poland,  Patch  i  Challi,  Euen,  Hca».  ;  Gault, 
Suuex,  Manl.  ;  Houeii,  Pat. 

40.  Gentoni,  Defr.    Baculite  Limeatone,  Nonnandy,  Ditu. ;  Gault, 

Sussex,  Mant. ;  Chalk,  Rouen,  Al.  Broug. 

4L  con«trictu», i'oic.  BaeulitoLimestone,Nonnandy,Z)«in.;  Chalk, 

Lublin,  Poland,  Patch. 

42.  Stobiei,  NiU.     Chalk,  Scania,  NOt. 

43.  Tarico»ui,  .Void.     Green  Sand,  Llackdown,  Soui. 

44.  Ilippocaatanum,  Sok.     Chalk  with  quartz  gninB,  Lvnie  Retiii, 

De  la  B.  i  Graen  Marl,  Puita  dc  Meulen,  Norm.,'  Pa*. 

45.  Bencttianus,  Soie.     Gault,  Waiminiter,  Lont. 

46.  denarius,  Sow.     Green  Sand,  Blackdown,  Goodhall. 

47.  Nutlieldicnais,  Sow.     Chalk,  near  Caine,  Limt. 

48.  virgatuH,  Gotdf.,  G.  S.  Mo^au,  G.  T. 

49.  Coupei,  Al.  Brong ;  Rouen,  Pat. 

50.  canteriatua,  Al.  Brong.;  Rouen,  Pat. 

1.  Turrilitca  coatatui,  Soto.    Chalk,  Suiscx,  Manl.;  Chalk,  Rouen;  Hiivre, 

Al.  Brong. ;  Chalk,  near  Calne,  Lont. 

2.  uudulatua,  Soib.     Chalk,  Sussex,  Mant.;  Rouen,  Pat. 

3.  tuberculatui,  Sow.    Chaik,  Susaex,  Manl. 

'  According  to  Sewcrby,  Am.  Btudanll,  Am.  StllignliHu,  and  Awi.  IttiftiiMt  mn 
tha  aame  ahelL 
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4.  IHimUtn  Bngcri,  jti.  Jtrtrng.;  Gr«ni  Stud,  P«rte  du  Rhdue;  M.  tb 

Fii,  AL  Bring, 
a.  !  Babdi,  ,1L  Brmg.   Grtcn  Sand,  ii.d*ra,AL  Bnmg.;  Rouni. 

PSM. 

t,  ^^-~  acutui.  Pat.  ;  Uuiwn.  Pat. 

,  ipvciM  uoi  (Iplcrmincil.     Orrrn  Sanil,  Maritime  AIpi,  Niito. 

1,  BmuUIm  FBiiJMii,  /.OM.   Chuifc,  3uwr»,  .Vanf.;  Chalk,  Nurlolk,  Am*; 

MuatrichI,  liiim,;  Cholt,  Sweden,  A'fli. ,-  Boclinnt,  Aix-ta- 
ChapcUc,  il<Bn. 

2.  «UiquaUts,  Sob,    Clia]k(  Sunm,  Mimt. ;  Scank,  A'i/i. ;  Rmiig), 

Pa4. 
3. vRrtobrnliR,  Di^r.     Ciaik,  Hatatiicht,  Pmj.  dt  St.  Fmi;  B*- 

culitc  Limoton*.  Normnnil)-,  Ortm. 
1.  anctrpi,  Ltaa.     (.'halk,  Scania,  .Viii. 

5.  triaoj^uu,  Dttm.     Mart^aht,  Dnm. 

1.  ilomitc*  «niuiliia,  ^au-.     Chnlli,  SiuMi,  Manl.;  Chatfc,  OxfonUiirv, 

BuCil.  ;    ItdURII,    />llf. 

2.  pUciitilij.  Maul.     Hialk.  Siumx,  Wairt.     i^iMtMt  CUy.'  York- 

tliirc.  /'Ail.;  Koueo,  /*a«. 
3. atti-niatiit.  Maul.    (Iiatk,  StUMX,  Uanl.i  SjiMlaii  Oajr,  Yoik- 

ihiiv,  yiiJ. 
4.  eliipdciu,  Manl.     Chalk,  Siuucx.  iVont. ;  Baeulitc  Limcitaiief 

NorniBiidy,  Dem. 
C. aUenuiUu,  Sow.     Cbalk,  Owilt.  Sumck,  Manl. ;  Spfcton  Claj, 

Yorkihlru,  Phil.;  Boucii,  Pat. 

6.  maximim,  Smi:     Gaiill,  Siwkx,  Mont.:  SpcBtim  Clay,  Vork- 

»hirc.  Pkil 
7. inlflntKMlius,  Sair.   Uaiilt,  Sueex.  .Mont. ;  SucfIoh  Clay,  YMk- 

ibirv,  /'At/.;  Grevn  Siuid,  Aix-la-<'lia[>i-1l<.-,  //on,;  Raiwii, 

Pu. 

S. tonuix,  Sour.     GauJl,  Siimcx,  Manl.;  Rouen.  Pat. 

9. roIiin<iu»,  .Toif.  Gault.  Suimtx,  .l/anf. ;  Speston  Cloy,  Yorluhlro, 

Phil.;  Given  Sand.   IVrlF  du  Klionr.    Al.  Brmff.;    Grocn 

Sand,  Aix-la-ChnDelli.-,  //int. ,-  Koum,  Pat. 
10.  ■  coniprrnm,  Sate.     Ganit,  Suntax,  Manl.;  GresD  Sand,  Nic#, 

II. nuicMitatiu,  POL    Specton  Clay,  Yorkihirr.  PAiL 

12. Bcdou,  i'.  *  B.     Spccton  CUy.  VorkiLitc.  Phil. 

13,  I*hiltipiii,  Btaa.     Spci-loii  Clay,  Yorluhirc,  Phil. 

14. funalui,  .1L  Brimg.   Gri'en  Sand,  Pcrle  dn  RliAnei  M.  Ae  Fii, 

At.  Bfwtg. ;  Rnitnn,  Paa. 
13.  cuitcriann,   AL  Brong.     CrMn  Saad,   I'eno  de  Rhtee,   At. 

ifnnjr- 

16. vii^ulalsi,  Al.  Broaa.     Green  Sand,  M.  dc  Fi^  AL  Brmf. 

1 7.  cylndriaif,  O^r.     HoevliM  Llin*«ue«>,  Ncarmwidy,  Dttn. 

18. (pinnlMiu,  Sam.    GraMI  Sand,  Blackdoim,  MUUr. 

19. mndu,  Sov.    Lower  Green  Sand,  KFni,  OaekL 

3D.  Gigai.  Saa.     Lwwcr  Grrcn  Sand.  Hyihe,  Kent,  O.  E.  SaulM. 

21. i^iniKW,  SotP.    Gaiilt,  Fulk*sIoni>,  iiiit*. 

1.  Aitafna  \jiae\m,  Mont.    Chalk,  SnMes,  MmL 

2.  Siuceneiwu,  Mant.     Cliallt,  SuHKt,  MmU. 

S. onwlui.  Pka.    &p«MMi  CUy.  Voriuyn,  PkO. 

4. knflnMiiui,  .SW.     Gra«n  Sand,  LyMa  R^i,  Dt  la  B. 

,  mNicie*  not  datcnninad.    Gaut^  Sumcx,  MmL 

I.  INwunu  Faajwii.  Dttm.    Oialltt  SuMUt,  ATmC;  Mmlririit. 
1.  Scyllanii  Manlclli.  Orna.     Chalk,  Somu,  JVmI. 
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I.  Orylhu  Ltbeeliii,  D«/. ;  Qreen  Sand,  CalndiN,  2>Mt 
EtyoDi  qwciei  not  determined.     Chalk,  Sonez,  MamL 
Amni*,  tp«ciM  not  delcnnined.     Omult,  SoMex,  JfaaC 
E^BB,  ipeciei  not  determined.     Guilt,  Suhcz,  Mamt, 
Coiyitcr,  ipeeiei  not  determined.    Ganlt,  Siumx,  Mmmt. 

PlKM. 

1.  Sqiuloa  Haitelu}  Chalk,  Sumcx,  MaM. 

2.  Gtleuil   Chalk,  Siuux,  Mmit. 

3.  priitodontet,  Bronn.     Au-Jk-ChapeDe,  O.  T, 

1.  MuTBna,  Leweiieniii,  Afattl.     Chalk,  SutMX,  Miml. 
1.  Zeua  Lewesieniu,  Mimt.     Chalk,  Snnex,  MmL 

1.  Salmo?  Leweiiensii,  Mant.     Chalk,  Suaei,  JVimt. 
1,  EioK  Leweiieaiil,  MatU.     Chalk,  Suaaez,  Moat. 
1.  Ami»?  L«w«Menns,  Mani.     Chalk,  Siuaex,  JWm& 

Fiah,  genera  not  determined.  Speeton  Clajr,  Yorkahira,  Pkil. ;  CUk, 
Pam,  Al.  Brtmg.;  Chalk,  Lyme  Rnia,  Dt  la  B.;  Uppo- 
Green  Sand.  Willa,  Lov.  Gault,  file  of  Wight,  HUm; 
Chalk,  Troyei,  CltBiaU-MalUt. 

teeth  and  palalei ;  common  in  England  and  France,  par.  amtltoni 

Bochumj  Aii-lo-Chapelle,  Heen./  Scania,  f/itt. 

ReniUA. 
1,  Mototaunu  Hoffinanni,  MaeiCricht,  Fai^.  de  Si.  Fond;  Ch«lk,  Siuaa, 

Afant. 
1.  Crocodile  of  Meudon,  Cuv.  ;  Chalk,  Meudon,  Al.  Bromg, 

Reptilei,  genera  not  determined.     Speeton  Cl^,  York^iire,   Pkil. 

Ot^anic  Remains  of  the  Wealden  Bocks  qf  England. 

Plamtc. 

1.  Sphenopteris  Mantelli,  Ad.  Brong.     HoxUngi  Sanda,  Suiaex,  Maat. 
1.  Lonchopteria  Mantelli,  Ad.  Brong.     Haitinga  Sandi,  Svusex,  Mont. 

Lyeopoditea  ?  apecies  not  determined.     Haatingi  Sand*,  Sussex,  Maml. 
I.  Clatharia  Lyellii,  Mant.     Haatinga  Sands,  Sussex,  ManL 
1.  Carpoiithua  Mantelti,  Ad.  Brong.     Hastinga  Sanda,  Sussex,  Mani. 

Lignite,  and  undeacribed  vegetables.     Haatiogs  Sanda,  Suasex,  Mcmt. 

CoNCUIPEaA  AND  MoLLUSCA. 

Carbula,  species  not  determined.     Pounceford,  Filton. 
Tellina,  species  not  determined.     Pounceford,  Fitton. 
Mytilua,  speciea  not  determined.     Pounceford,  Filloa. 
Gitrea,  species  uot  detennined.     Weald  Clay,   lale  of  Wight,  Se^. ; 
Purbeck  Ueds,  near  Weymouth,  Burkl.  and  De  la  B. 

1.  Cydas  ntembranacea,  Sow.     Weald  Clay,  Haitinga  Sanda,  Aahbuniluuii 

Beds,  Suasex,  Mant.;  Weald  Clay!  Swanage  Bay,  FUton. 

2.  media,  Soa.     Weald  Clay,   Haatinga  Sands,  Aahburnham  Beds, 

Suiaex,  Mant.;  Weald  Clay,   lale  of  Wight,  Svanage  Bay; 
Hastinga  Sanda,  late  of  Wight;  Suasex,  Filton. 

tpeciea  not  determined.     Weald  Clay,   lale  of  Wight;   Swauage 

Bay,  FUtojt. 

1.  Unio  porrectua,  Sote.     Haitingi  Sands,  Sussex,  Uanl. 

2.  compreaius,  Sato.     Hastings  Sanda,  Suasex,  Mant. 

3. antiquus,  Sou.  Hatting*  Sanda,  Athbumham  Bod*,  Sunex,  Mamt, 

4.  aduncua,  Sow,     Hastings  Sands,  Sussex,  Mant. 

6,  cordiformis,  Soa.     Hastings  Sanda,  Sussex,  Moat. 

Bulls,  atnall  apeciea.     Tilgate  beda,  FUton. 
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JlrlAiioptii.  (pccirn  ii«l  drtiTininail.     I'minrfr<irtl.  Pitlo». 

Pnludiiia  t-inpnni.  Lam.     \^'ca!■l  flay.   JIulliiKiSiuidis  Aihbimiliuiu 

Bcdi,  5UHCk,  ^onf. ;  l\irbcck  Bedi,  PiirlM^k,  C-onyft. 
clongaUi  Sou:      Wrjid  C^v,   HattinEii  SnntU,  Ailibumhun 

S«lt,  Suncx.  Maal. ;  Vit^  CUy,   itl*  of  Wight ;  Swttfiig* 

■  earinifen,  Sow.     Wcnld  Clay,  Hunwx,  Mant. 

SnMSMfnmt,        .     W«ltlen  rocks.  Fition. 

PoUJttidc^  ffimra  not  ilttrnniiied.     Wenltl  Cluy,  Sunn,  Jl/an/. 
Ncritin^  «|MiH«i  itoi  Aniarmiati.     Tilgau  B«iLi,  t'Otuii. 


LepiiDitcui,  ipccic*  no)  detoniiinnl.     llaxting*  Sindt,  Sium-x,  ilatil. 
Silurui.  ipcdci  not  dclcnnincd.     llutiiini  Sand*,  Siiuri:.  Mmil. 
Rcinaiiii  of  Fiiili.  gvucta  not  dcli-rniincd.     Wrnld  Ciny,  Aililninihuiii 

Btd«,  Siiwx,  Mant.:  Furbrck.  Ikd>.   IVbrck,  Dr  Ut  B-i 

Hiuiiiigt  S«iiil^  hi*  or  Wight,  FiUon. 

Ch  LIT  ACL*  It. 

I.  Cypru  fuU,  Dttm.     WmU  Clav,   Mr  of  Wight;  Swurw)  ft*}'.  *C. 
Ktlm;  Weald  Hity,  Histlng*  Suidii,  Simux,  Kant. 

1.  Crocodtlua  prilciu,  .     Huting*  S»ai»,  Siuwx,  Maml. 

,  ipcelM  tint  dctcnninod.     Aihbiirnhun  Btdi,  Smccx,  il/anf.  ,- 

Purhcck  Bcda,  I'urbpck.  Conyb. ;  Weald  L'Uy,  S««aag«  Bajr, 

1.  Inanodon  Mviwlli,  r.  Mwyrt.    HaMiiip  Sand*,  SntMx,  UaM. 

AltgalowuTUi .     llauing*  Sandi,   AihbumliBRi  Bsdii,  Sumcx, 


ManI, 
Hylicoiuiuru> 


Haxliiin  S<mdi,  Siiuex,  Mont. 


Reptilei  of  the  gptirra  Triooyx,  Enivi.  Cliclania,  PlnioMunm,  uid  PI«to> 

daclyltu.'  Hiuliiig*  tiauiLs,  litinvx,  Atttnl. 
ToMau,  PtubNk  B«d>,  Purlwck.  Conyi.* 


Organic  Rrmaint  <^  the  0<Ailit  Orm^. 
pLAxrx. 

1.  Fvcoid«*  fiinatiu,  /fJ.  ttromg,    Shmeifictd  date,  yfiJ.  Brvng. 


■  !)ti>ckii,  .^if.  Bring.     SalmliDlcri.  .fif.  Bmng. 
•  mciliuidH,  jf(J.  Brwii/,     SulcaliaJVii,  lYtf.  »r 


3. 
3. 

EjniKlaeeir. 

t.  EqalMtum  coluiDiiarc.  A  J.  Brtnt.     Luwrr  oHwiMCOoua  Krici,  Yotfc- 
•tdr*.  PMI.;  Brora,  Mureh. 

1.  I'achypterii  laticrolata.  Jd.  Bnmg.    Coal,  thai*,  Ac.  betnen  lar«r>or 

and  ([Teat  oolite,  Voi'kinire,  PAU. 
2. orua,  Jd.  Brims,     Coal,  ahule,  fcc.  b«lwnn  inferior  aiid  great 

onlitf,  Yorkuhirf,  PiU. 
I.  PoMptcria  Kfgici,  //(/.  Brtmg.    Forait  niarble.  Moinen,  Dtm. 

*  111  ihU  lltt.  the  miiu.  uiiiUlanci,  (net  (!ajr>.  granptil  by  M'-  Hmlrll  uniln 
■ne  haul  of  Tiigiti  KeiU.  an  finn  ai  llMlliigi  Sindi,  aUhoiiith  ihit  *riaii|nnariii 
Citj  paTh>|i*  rlaili  itith  dut  in  Iwo  loral  ditUiaiu. 

2u 
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2.  FecopteriB  Demoyenii,  Ad.  Brong.     Fomt  maiUe,  Huners,  Dtm, 

3.  polypodioideB,  Ad.  Brong.     Coal,  ihUe,  &c.  between  corabnufa 

and  eceat  oolite,  Yorkahire,  PhU. 
4. denticulata.  Ad.  Brong.     Coal,  ahale,  &c.  between  combruh 

and  great  oolite,  Yoikthire,  PhiL 
5. Phitlimii,  Ad.  Brong.     Coal,  &c,  of  tlie  oolitic  KrieB,  Torkihiie, 

Ad.  Brong. 
6-  WhitbienBis,  Ad.  Brong.     Coal,  ahale,  &c.  between  mhuIumL 

and  peat  oolite,  Yorkihire,  PluL 
1,  SphKDopteris hymeDopbylloldes,  Ad.  Brong,    Stonetfidd  ilate,  Badd.; 

Coal,  shale,  &c.  between  great  and  inferior  oolite,  Yotkifaiic, 

Phil. 

2. }  niBCrophylls,  Ad.  Brong.     StonesGeld  ikte,  BueU. 

3. WilUamaonii,  Ad.  Brong.     Coal,  &c.of  the  oolitic  aeriei,  York- 
shire, Ad.  Brong. 

4.  crenulatB,  Ad.  Brong.     Coal,  &c.  of  the  oolitie  Mries,  Yorkihire, 

Ad.  Brong. 
S. deuticukta,  Ad.  Brong.    Coal,  &c.  of  the  oolitic  aeriee,  York- 
shire, Ad.  Brong. 

1.  T^iopteris  latifolla,  Ad.  Brong.     Coal,  shale,  &c.  between  combraih 

and  great  oolite,  Yorktbire,  PhU. 

2.  w  Tittata,  Ad.  Brong.     Coal,  shale,  Sk.  between  combiaah  and 

great  oolite,  Yorkahire,  PhU. 

1,  Cyclopterii  Beanii,  L.tcH.    Coal,  shale,  &c.  of  the  oolitic  aeties,  Yoik- 

shire,  WUlianuon. 

2.  digitata,  L.  Si  H.     Sandatone,  near  ScarboroDgh,  Qtot.  Soe. 

Mttt. 
].  Glossopteris  Fhillipsii,  Ad.  Brong.     Shale,  near  ScarborouRh,  Bta». 

1.  Neuropteria  recentioT,  £..&^.     Griithorpe,  Scarborough,  Sean. 

2.  ligata,  L.  &  H.     Gristhorpe,  Scarborough,  Btaa. 

Lycopodiacea. 
I.  Lycopodites  falcatus,  L.  &  II.     Clougton,  Yorkshire,  ^enn. 

CycadeiE. 

1.  Pterophyllum  Williamsonis,     Coal,  shale,  &:.  between  combraah  and 

great  oolite,  Yorkshire,  Phil. 

2.  coniptum,  /,.  &  H.     Gristhorpe,  Scarborough,  Bean. 

3.  minus,  L.  &  //.     Near  Scarborough,  Mui.  Geol.  Soc. 

4.  Nilsoni,  L.  &  H.     Near  Scarborough,  Bean. 

1.  Zamia  pectinate,  Ad.  Brong.     Stonesfield  slate,  Buckl. 

2.  natens,  Ad.  Brong.     Sloneafield  slate.  Ad.  Brong. 

3.  — — -  longifolia.  Ad.  Brong.     Coal,  shale,  frc.  between  combrash  and 

grent  oolite,  Yorkshire,  PhU. 

1.  pennwformis.  Ad.  Brong.     Coal,  shale,  &c.  between  grest  and 

inferior  oolite,  Yorkshire,  PhU. 

5.  elegans,  Ad.  Brong.     Coal,  diale,  &c.  between  great  and  inferioc 

oolite,  Yorkshire,  Phil. 

G.  Goldlsei,  Ad.  Brong.     Coal,  &c.  of  the  oolitic  aeries,    Yotkabire, 

Ad.  Brong. 

7.  acuta,  Ad.  Brong.     Coal,  &c.  of  the  oolitic  series,  Yorkshire,  Ad. 

Brong. 

8.  lasris,  Ad.  Brong.     Coal,  &c  of  the  oohtic  series,  Yorkshire,  Ad. 

Brong. 

9.  Youngii,  Ad.  Brong,     Coal,  shale,  i-c.  between  great  and  inferior 

oolite,  Yorkshire,  PhU. 

10.  Feneonis,  Ad.  Brong.     Coal,  )fec.  of  the  oolitic  series,   Y'orkshire, 

.td.  Brong. 
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II.  Zamiii  MunttWt,  .1J.  BroBy.   <'u«l,Klulr,  &c.  between  {;mit  and  iiderior 

iHiliie.  VorttUlre,  PiU. 
I.  ZnmtMi   tlccliii,  AJ.  Brtatg.     FomI  tnurtitc,   Nttimfm,  Dt*ti. ;   Lias, 

Lyini-  Itcgiv  l>t  lit  11. 
'i. Bucklandii,  Ad.  Brvng.     t'oivit  iiiAible,  Manien,  Dttn.;  Xaim, 

\.yxat  R<«Ib,  Dt  ta  B. 

3,  l.a^tiii.  Ad.  Brong.     VtavA  inarlilc,  Alanen,  Dmi. 

4.  hosUiIii,  Ad.  Bnm/,     Forc«l  maiblr,  Mnmon,  Itttg. 

Comiftra. 

1.  Tliuytes  divorieitta,  Sirmb.   Sloiintie-lil  ilatc,  Burkl.;  Solrnhor#n,  0.  T, 

2.  expaDui,  Slftnb.     SUiiiHlivId  stair,  Buctt. 

3.  amliToliH,  Ad,  Brong.     Stotinlitflcl  alale,  Batkl. 

4. cuprcMironiitt,  SUrai.     Rlonrafik'ld  itaW,  BuckL 

1.  ToxilM  pooocaqioidci.  Ad.  Brtng.     SiDncifidd  •UUi  BucU. 

IMia. 
I.  Bucklondin  iquMnMa,  Ad.  Brotig.    Stonc^clJ,  Bittkl. 

Clatt  uaeeriain. 
I .  Mamitlaria  Deanuvenii,  Ad.  Branf.     Mamen,  thtn. 

MtDjr  uiitli^toriWJ  vf^:t1ub1i-).     Lim,  Lyme  Kii^,  ftf  la  B. 

ZuumirA. 

1.  Achillmm  duhium.  GMf.     Sulpultofcii,  Gold/. 

2.  elipinHonum.  (ioUf.     Oi.liiic?  rock.,  Itelreolli,  Mmul. 

3. nmncBtum.  Uoldf.     Sttritbi-itr.  Matat. 

4.  tuberwHun.  Minii.     HaUhi'ini.  .Vunif. 

S. oanccUaluiTi,  Mtiui,     Hsttbeiiii,  Mantl. 

e.  coaUliirii,  MamL     SUvilbcru,  Slantt. 

1.  Mkntm  Paiiia,  (ioldf.    Stnilbtrgi  Hvltlicitni  G!eu)^[i;  Kqccntber^ 

2.  mor^itntuni.  Htmul.    Strritber^ :  Mii|t]i^<Iorf,  itmitl. 

Z.  imprenumi  Monti.     MuggcndorT,  MuhiI. 

1.  Scyjihia  rylindric*.  Oald/.^_  Mu^citilinf.  iWuiut. 


2. 
3. 
4. 
3. 

a. 

7. 

s. 

0, 
10. 

II. 

12. 


olegan*,  Goi^.    Thunuii;  fUiraiilli,  Gnldf. 

■  cft)apaf>,  Gvid/.    Thiimou ;   Rureulh,  Gultlf. 

-  perhiia,  Goldf.     Streitbcrit :   Ihjteuth,  (iaW 

'  tfiltinun.  Qoldf.     Girni^n,  WnttMiibcrs,  0«l^, 
texsu,   G<iLlf.     Lfgerbvre.   i>irilz«rl«id  i   Slreitbn^,   UMf. 
CjIc.  Oril,  fletiiuw  Jiini,  Thui, 

•  [lolyiuninMs,  Gold/,     lioiraulfi  &  SiritMrlnnd.  GM/. 

•  dmbratn.  GM/.    Sueitberi;;  Ifaureuib,  Gold/. 

•  imUepuratn.  GoU\f.     lUireutli,  Gold/. 

-  {MraUcIa,  Gold/.     SlrtiOwte,  Afmut. 

■  pdlQpon,  GM/.    Mii^i^oiuflri^  Gal^. 

•  oblic|Uk,  GMj.    Uit^gcnijoxf,  ituatt.;  OxftiH  Clay,  BemnM 

Jwra,  nor. 
ruNU,  Gold/.    Stniibttg,  Ataiti, 
arUcuUla,  (ioM     Mng^dorr,  G^, 
pyriformu,  Geuf.    Strvubttjc.  ifwul. 
Mdicilbrmii,  Gold/.     Stretibctv,  Gold/. 
punctata.  Oali^.    itmihoqi,  MamL 


pandoxo,  MaMl.    Strcitbrr^  &  AnibcTg,  Muati. 
(mplcun,  iViin*/.     Stfpitbcr^,  Uiuul. 
2m« 
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23.  Scypbia  itriata,  Mvtut.     Streitberg  ft  Muggendorf,  Mmul. 

24.  Buchii,  Mutul.     Streitbeiv,  Atuiut. 

25. Muniteri,  Gol^.     RegenilbBTg;  Streitbciv,  Goldf. 

36.  propinqua,  MutuI,    Streitberg ;  Muggen^if,  MmuL. 

27.  cancelkta,  Mmtt.     S&eitbBig;  MuggendoT^  Mmut. 

28.  decorata,  Muiat.     Mt^endorf,  Mtaut. 

29. Humboldtii,  Munit.     Muggendoi^  MummI. 

30. Sternbervii.  Muiut.     Str^berg,  Mtaut. 

31.  Schlotbeimii,  Matut.    ThuniBiij  Strtdtberg,  Mmi»t. 

32.  Schweiggeri,  Gol^.     Bmreulb,  Ooit^. 

33. lecMndt,  Miaul.    Heilignutadt;  StrdtbeigiiTMul.;  Cal&Gnl, 

Bemese  Jura,  Thur, 

34.  vemicoia.  Gold/.     Streitbng  ft  Wnrgni,  OoA^. 

35.  Broaml,  Muntl.    WuTt«mbergft  Bainatb,  ifaoHt.;  CalcGiit, 

Bemese  Jura,  Thur. 
36. milleporacea,  Mtaut.    Tbonian ;  An&eea ;  Streiltwig^  Mmtd. 

37.  pertusa,  Galdf.     Streitbeig  ft  Ambei^,  Gdc^. 

3S.  intermedia,  Muntt.    Hattbetm ;  Streitberg,  Muiut. 

38. Neesii,  Galdf.     Streitberg,  Go^. 

40. turbiaata,  Gcdi^.     Streitberg,  Gofdf. 

41.  tenuiitriata,  Gol^.     Streitbe^,  Got^. 

1.  Tragoi  pezizoides,  Goidf.     Muggeiidoif,  Goidf. 

2.  Patella,  Goidf.     Wurtemberg  ft  Switzerland ;  R«b«Dateiii ;  Heili- 

genttadt,  Goidf. 

3.  BphKrioides,  Galdf.     Sigmaringen,  Wartemberg,  GoUf. 

4. tuberoium*,  Goidf.  Inferior  Oolite,  Rabenitein;  Streitberg,  itfinuf. 

5.  acetabulum,  Goidf.     Streitberg ;   Rsnden,  GaUf, 

6.  radiatum,  Muntt,     Streitberg,  Muntt. 

7.  nieosum,  Marut.     Streitberg,  Mtaut. 

8.  reticulatum.  Mural.     Streitberg,  Mutul, 

B.  vemicosum,  Munii.     Streitberg,  Munti. 

1.  Spongia  floricepa,  Phil.     Coral  Oolite,  Yorksbire,  PAH. 

i.  clavaroidee.  Lam.     Great  Oolite,  Wiltshire,  Long. 

,  species  not  determined.  Lower  Calcareous  Grit,  Yorkshire,  PkiL; 

Inferior  Oolite,  Middle  and  South  of  England,  Congb. ;  Fo- 
rest Marble,  Wiltahirc,  Lont. 
A] ey on ium,  species  not  detennined.  Forest  Marble,  Normandy,  J!>eC».; 
Great  Oolite?  Wilts,  Lorn, 

1.  Cnemidjum  lamellosum,  Galdf     Randen,  Switzerland,  Galdf. 

2.  Btellatum,  Goidf     Randen,  Switzerland,  Ooldf. 

3.  siriato-punctatum,  Galdf.    Randen,  Gol^. 

4.  rimulosum,  Goidf.     Randen,  Goidf. 

5.  mamniiilare,  G<^.     Streitberg,  Galdf. 

6. Rotula,  Galdf     Tbumau,  Gotdf. 

7.  graniilosuni,  Afumt.     Streitberg,  Mutal. 

8.  astrophonim,  Muntt.     Hattheim  ;  Regenaberg,  Afuml. 

9.  capitatum,  Munil,     Amberg,  Muvil, 

1.  Limnorea  mammillaris  f.  Lam'.     Forest  Marble,  Normandy,  Dt  Cau. 

1.  Siphonia  pyrirormia,  Goidf     Streitberg,  Galdf 

I.  Mynnecium  hemisphiericum,  Goidf     Thumau,  Goli^. 

J.  Goigonia  dubia,  Goidf.     Gliicksbrunn  ;  Thuringia,  Goidf. 

1.  Mil^pora  dumetosa,  Lan^.     Forest  Marble,  Normandy,  De  Can. 

2.  cotymbosa.  Lam'.     Forest  Marble,  Normandy,  De  Cau. 

3.  conifera,  Latu'.     Forest  Marble,  Normandy,  De  Cau. 

*  Lmnarea  lameUoia  of  Limouroux  accorilinit  to  KT.  noldfiiu. 
t  Is  thii  LimnaTta  mammilloitt.  Lam, !     If  it  be.  it  is  (he  CiHOtidiMm  tibtranm 
at  noldfuu. 
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Millcpota  p)-rifDrmi>i,  Lam'.     Paceii  Miirbl<,  NumiaiKty,  ttt  Vau. 

macrucauli;,  /-am'.     Foriil  Miirlilu,  SiiriniuiilT,  Or  Can. 

..  tlriiliiiii'n,  f'hil.    CimI  Onllli.-  iini!  Combrkth,  Vcrktliiiy,  PiiU. 
,  *prcica  not  dptonninpd.     Combraih  and  Foreti  Murblr,  Nocili 

of  France,  AcU.;  Fuh-m  M.irbli'.  Miihotj,  Sormaaiy,  Dm.; 

FomI  Marbl*  unJ  final  O'llilr,  \^'ilT»liiT«,  Lotit. 
Madnpora  llinb*la,  (told/.     Hrii!«iib'?iiii,  G.  T. 
Ctlltpnra  orbi<u[aui.  Gold/.     S(rcilbpi;ii,  .Vuntl. ;  Oxford  Clay,  Runt* 

Snonc,  'nir. 

«cbin«(>,  Gold/.     liifFrioi  Uolite,  Haul*  Saonr,  nir. 

,  tpvc'm  out  drtarniined.   [nforior  OoLl*,  Midlaud  and  Southern 

f-Lnglnnd,  Caityt, 

Ralrpora? ,     tireat  Onlitf,  YofkiihiMt,  Phil. 

Fhiiitn.  >pccip9  not  dHermined'     Grtnt  Oolitp,  Wittihin*.  toai. 
Ccriupura  nulicirunnl*,  GM/.    Thumau,  Bairuuih,  Gotdf. 

(innta,  Galdj.     Slipiibcrg ;  Tliuniau,  .Vantl. 

angiilou,  GM/.     Thomaii,  MaiM. 


■  olata,  Gotd/.     'niurnau,  Mwut. 
Jdf. 


iipR,  Uolilf.    Tbumau,  Afanil. 

TaTunH,  Oold/.     Kirtiltn-rg  :  Thiirnau,  Jtfntf. 

radialA,  Gold/.     'I'hurnau,  Almiri. 

cnmprrua,  Manil.    Thumau.  Mu»H. 

—  —  ■  urhiciiUla.  Gaidf.     (nftrior  Oolite,  Haute  Saone,  nir.;  Calc 

Ciril,  [tiCi^riur  Uulite,  Bvnme  Jiltb,  Tkwr. 

Agaricia  rutaia,  Gold/.     R«iidrnl>cr|;,  SwiiKcrlind,  Co/^. 

crauM,  Gold/.     Etaitdpn.  SwiiierUnd,  Gold/. 

^^— panujata,  ,1/arur,     lUle;  Hatlhvim,  JViinif. 

lithodcndron  el^gaii".  Mmut.     Wintrai^inB,  Munit. 

comprcMUTii,  Maiul.    HMdciihcJm,  Wurt«iib»r(r.  Muntt. 

Ranraciini.  TAur.     CortI  Bait,  ItetiieHi  Jiir»,  T^ur. 

Caryophf  lUa  ryliiidrica,  PiU.     Carallinr  OoUlo,  V&rk*.,  PiU. 

Ininrato,  /.am*.     Fomt  Mnrblc,  NOTnumdy,  Dt  Can. 

Urebjisonii.  Lain'.     Fofnt  AIaTbl<,  Normmdy.  De  Can. 

coovexa,  Phil.     Innrrinr  Oiilitr,  ^'orkthiTc,  PiiL 

■ like  C.  cwpiUaa,  EUU.     Coral  Oolite,  Yorka.,  Plul. ;   Gr«M 

Ooljto,  Mid.  and  S.  oT  F.iiglana,  Conyfi. 

like  C.  flexiioia.  BlUt.     Coral  Oolite,  Yntkilutv.  Pkil. ;   Gmt 

Oolite,  Midland  and  Southern  England,  Cmy^. 

approacliinc  C.  Catduut,  Park.  Coral  Rag,  Grrat  OoIit«,  Mid- 
dle and  Soiilb  nf  Rnglaud,  Coavb. 

,  «prcin  not  d<-l«Tininr[I.  Inferior  Oolile,  Nnrth  of  France,  BotL; 

Koehetlc  Bcdi.  Diifr. ;  Fomt  Marble,  Maum,  Normandy, 
Ofttt. ;  Foreil  tllarblt,  Bradford  Clay,  and  Urtvt  Oolilt, 
Wilitbirr,  f.ont. 

Atilliaphyllum  iiirliinntum.  Munil.     Ilaltheim;  Iteidrntirim,  Afuiul, 

obcDnicum,  ifunsl.     Ilattbeim  ;   lleidenheiin,  Atiaui. ;   Cale. 

Orit,  Bcmiae  Jura,  Tlivr. 

-  decipienn,  GtM/.    Alince,  G*Mf. 

Fungia  wbiculitr*,  /.a«  .   Foratt  Marble,  Neimandy,  Dw  Can. ;  Cora* 

breih,  Wiltubirc,  Loiu. 

Urrii,  GoU/     Calc,  Grit,  Bm)e<e  Jura.  Tiur. 

I ,  ipecin  not  detennined.     Infi-rimr  Oolite,  Midland  aiid  Southam 

England,  Caityb. 
Tiirbinnlia  diapar,  Piil.     Coral  Onlite.  Yorkahirc,  PiiL 
^—^~  dydytna.  Gold/.     Coral  Rag,  Bemeir  Jnra,  7>nr. 

p     .  ipeciei  not  deltrmined.     Inferior  Oolite  and  Liaf,  North  of 

FraiKe,  BM. 
TatUaolopl*  Mfcraeea,  Lam'.    PoFett  Maibl«,  ftomtaxA';,  bt  C«-a. 
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1.  Cyathophylluin  Tinliniiabuluni,  Gold/.     Banij  Staffektciu ;   Bamberg, 

Goidf^ 

2.  Mactra,  Goldf.     Banz ;  Bamberg,  Got^. 

3. quadrigeminum,  Goldf.     Corel  Uag,  Beroe*e  Jura,  Thar. 

4.  ceratites,  GoldJ.     Calc  Grit,  Bernese  Jura,  Thur. 

5.  plicatum,  Goldf    Cole.  Grit,  BemeM  Jurt,  Thur. 

0. venniculaTe,  Goldf.     Calc.  Grit,  BeroeM  Jura,  Tkur. 

1.  MeaodriDB Soemmeringii,  ilfiiiTif.     Hattheint;  Heidenlieim,  JVawt. 

2.  ostroideB,  Goldf.     Corel  Rae,  Haute  Saone,   Tkir,  :  Gieiuren, 

Goldf 
3. tenella,   Goldf.     Giengen,  Goldf. ;  Cond  B«g,  Bemoe  Jnn, 

Thur. 

4.  magna,  Thur.    Coral  B^,  Berneae  Jura,  Tlkur. 

S. foliacea,  T'Aur.    Coral  Kag,  Bemeie  Jura,  TAitr. 

,  species  not  determined.      Inferior  Oolite  and  Coral  Ooljle, 

Yorks.,  Phil. ;  Inrerior  Oolite?  Midi,  and  Southern  England, 

Conyb.;  Kim meridge  Clay,  Haute  Soone,  Thir,;  Great  Oolite, 

Wills,  Loia. 

1.  Astrea  Microconos,  Goldf.     Biberbach,  near  Mnggendorf,  Goldf. 

2.  limbata,  Gol<(f.     Giengen,  Goldf. 

3.  concinna,  Gfddf     Giengen,  G/Jdf 

-I. penta^onalis,  Marut.     Hsttheim;  Heidenheitn,  Mutul. 

5. gracilis,  Muntt.     Boll,  Wurtcmbere,  Mutut. 

6.  explanata,  Mtmit.     Wurteniberg,  Muiut. 

7.  tubulosa,  Goldf  IVurtemberg,  Goldf ;  Coral  Rag,  Haute  Saone, 

Thir. ;  Coral  Rae,  Bemeie  Jura,  Thtir. 

t).  oculata,  Goldf.     Giengen,  Goldf. ;   Coral  Rag,  Haute  Saonr, 

Thir. 

!).  alveolata,  Goldf.     Heidenheim,  Wiirtembei^,  Goldf. 

10.  heiianthoidea,  Goldf   Heidenheim;  Giengen,  Goidf,;   Inferwr 

Oolite,  Coral  Viae,  Haute  Saone,  Thir. ;  Coral  Rag,  Inferior 
Oolite,  Bernese  Jura,  Thar. 

]  I .  confluens,  Goldf.     Heidenheim ;  Giengen,  Goldf.  ;  Coral  Rag, 

Haute  Saone,  Thir. ;  Coral  lUg,  Bernese  Jura,  Thnr. 

12.  caryophjUoides,  Goldf.     Giengen,  Goldf;  Coral   Rag,  Haute 

Saone,  Thir. ;  Coral  Rag,  Bernese  Jura,  Thur. 

13.  cristata,   Goldf.     Giengen ;   Heidenheim,   Goldf.  ;    Coral  Rag, 

Bernese  Jura,  T/iur. 

14.  sexradiata,  Galdf.     Giengen,  Goldf. 

15.  favosioides,  Smith.     Coral  Oolite,  Yorkshire,  PAH. ;  Coral  lUg 

and  Great  Oolite,  Midland  and  Southern  England,  Congb. 

16.  insquulis,  Phil.     Coral  Oolite,  Yorkshire,  Phil, 

17.  mioastron,  Phil.     Coral  Oolite,  Yorkshire,  Phil. 

18.  arachnoides,  Flem.     Coral  Oolite,  Yorkshire,  PhU. 

19.  tubulifera,  PhU.     Coral  Oolite,  Yorkshire,  PhiL 

20. macropthalma,  Goldf.     Kim.  Clay,  Forrcntruy,  Bernese  Jura, 

Thur. 

21.  textilis,  Goldf.     Coral  Rag,  Bernese  Jura,  Thur. 

22. geminata,  Goldf.     Coral  Ra^  Bernese  Jura,  Thur. 

2:1.  velamentosa,  Goldf.     Corel  Rag,  Bernese  Jura,  Thur. 

'1\.  geometriea,  Gtddf.     Coral  Bag,  Bernese  Jura,  Thur. 

,  species  not  determined.    Coral  Rag,  Normandy,  numerous,  Di 

Cau. ;  Great  Oolite,  Midland  and  Southern  England,  Conub.  ; 

Lias,  Hebrides,  Murch. ;  Great  Oolite,  Wiltshire,  Lost. 
1.  Thamnastoria  Lamourouxii,  }^  Saarage.     Coral  Rag,  Norm.,  De  Cam. 

1.  Aulopora  compressa,  Goldf.     It abcn stein  ;  Grafenberg,  il/unf/. 

2.  dichotoma.  Gold/.,  Slreitherg,  Goldf. 

3.  intermedia,  Aliiiuf.    Streitberg,  Miinst, 
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1.  UnUlopIiatm  oellarioido*,  Lam".     FoT«al  MubU,  Neniundy,  D*  Can. 
PavMltM,  «p«d«a  not  deMrininvd.    ForMt  Marble,  Muitsn,  Nurmnndy, 
Dtm. 
I.  Spiropora  tctr*||ona.  Lam'.     Vornt  Morbk,  NoriDiuidf,  Dr  Caa. 

3.  ■  (anpiiuHi,  Lam*.    Furett  Mublr,  Nonuiuiily,  Dt  Can.;  Onal 

Oolite,  WilUliice,  /.uni. 
9,  ^^—  el^tn*.  Lam'.     Poical  Marble,  NormanilT,  Dt  Can. 

4.  inuicftla,  Imih'.     Forcit  >taiblp,  Namuuiav,  l>*  Can. 

I.  Kiinoniu  rndku.  Lam'.     Fomt  Miublr,  Nonnaiiay,  tU  Can. ;  Ureit 
Oolitr,  Wiltthire,  Ltmi. 

1.  ChryMora  lla^l«cnRli^  /^m'.    FnrMt  Marblo,  Naniiftnd}-,  Dt  C^m. ; 

Grml  Ualitr,  WJIuhirr,  /aiu. 

2.  — ipiiioitt,  Jmhi'.     Foreit  Marble,  NormMiiIv,  Dt  Can. 

1.  I'licunoa  clntlinua.  Lan".    Fomt  M*rUc,  Nocmuicly,  Di  Cm. ;  (Ircat 

Oolite,  Willsbire,  Ltmi. 
t.  Idmonva  UlqtK-ira,  Lam'.    Forvit  Mublr,  Nomiaudy,  Dr  Cm. ;  Groat 

Oolito,  Wilubirr,  Lont. 
1.  Aleclo  dichotomn,  Lanf.     Greal  Oolite,  Wjilahirc^  Lain,;  Fotnl  Mor- 

Up,  Nonuandy.  £>«  Can. 
,  ipcvim  nol  di^ti-nninvd.    Infi'riorOulit*,  Midlsnd  and  Sculheni 

EnKlsiid,  Con^ 
1.  Bcrcnicu  difuTuiin,   LaiH".    Grsnl  OolUe,  Wiluliti*,  Lam.;   PotMi 

Marble.  Nnrmutdy,  D<  Can. 
,  ipedei  noi  dricriiiiiicd.    Great  Uolit«,  Haute  Saime,  Thir, ; 

Funtt  MHrblr.  Wilulurr,  Loiu. 

1.  Tartbcllikiin  r.uniMiiiHiii*.  /^m'.     Purad  Marbl*  and  Gmil  Oolite,  So- 

in*T>ct,  l.mu.;  Foml  HarUr,  N«ntiai>dv,  De  Com. 

2.  — Antilop*.  Lam".    Forcat  Moitle,  Noimoedr,  Dr  Caa. 

I.  Cclkrio  Smiiliii.  Pill.    Cornbraili.  Yorkshire,  Wtf.' 

1.  Sarriniila  aitruitt-g,  GalJf.     i^-vial  H"(.'.  tt'^nieic  Jura,  Tiur. 
I.  lubictria  Bajoixiuia,  Dr/r.     Infurior  Oiilitv,  Itrmtw  Jiirs,  7^r. 
Eznlanaria,  Ipedva  not  daunnincd.     <'>r«ial  OoUta,  Wilta,  /.o««. 
Polypiftni,  Konrra  not  dctFrmincd.    Liu  (rare),  Lfinc  Itcsii,  Dc  U  B. ; 
l.ioi  (rnTe),  YorlLibirc,  Fhil.;   Lisa  (rate).  Sarmandy.  De 
Caa. ;  t'^iral  Rug  (numeruai).  North  ol  Kraim,  BM. ;  Coral 
Rag  (abundant),  Itiirnirid)',  Amuai. ,-  Ceval  Itaa:  (abimJaiil^ 
Sonlb  of  France,  Dofr.;   Inferior  Oolite,  (^Moit //rr. 

ELkDIAUt. 

I.  Cidarit  flari^emma,  PkU.    Coral  Ooliie,  Yorkaliiri!,  y^i/. 


S. 
3. 
1. 

5. 

6. 
7. 
8. 
S. 

lOi 
11. 

12. 
IT 


'  tnientiDdia,  Pari.    Coral  Uotitc.  Yuriiihirc.  PHI. 
-nMiuGpoi».  ¥.  ^  B.     Caral  Oolite,  Yorkihire,  PAH. 

■  nRiUMi  /**'V-    CWi-oivtnu  Grit,  Combiaali,  and  Great  Ooliie, 

Vorktliite,  Pka. 

■  cretiulnri);.  Lam.     Coral  Kay,  MidUitd  and  Soallicm  England, 

Cenyb.:  Calc.  Oril,  Bome*e  Jtira.  Tiur. 

-  oniata,  Bradrord  Cltiy,  Norlli  uf  Kntor*,  B«U. 

■  globata,  .Idkht.     Ciiral  Rag,  Kortb  uT  Franca,  BaU. 

■  mniiino.  .l/uaij.     Baircutb ;   IlahdMtaai,  Saxony.  Mami, 

-  BliimeiibMhii.  Miaul.     ThnntMi,  MvfKcndott,  PretJ^cId  ml 

TheU,  OoU/.;  Ctit.  Gril,  Ibnirae  inn,  TAar. 

■  nobilui,  Mmui.    BalieaUi.  AfiBtl. 

-«l«aM,  .VnuL     BaJnculli,  Mum.;   Kellavay  Reek,  Haoto 
Stoat,  Thir. 

■  nuu^nata,  GaUf.    Kegeiuhin,  Ileidenheim,  GM/. 

-  raronaU.  Godf.    Coesi  Kag,  Midland  and  Southeni  England. 

CaajA.;  StroiUwrg,  Tliuraau,  StaMitdn,  Hddnibeim,  Kaa- 
dm,  {M^.;  Calc.  Grll.  Btnieu-  tvn,  n». 
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14.  Cidaiii  propiaqua,  Muiut.    Streitbeig,  Miaul. ;  Kim.  dmj,  CaJe.  Grit, 

BemeBG  Jura,  Thur. 

15.  glsudifera,  Goldf.     Altdorf,  Bavark;   WDrtemberg ;    Randcs, 

G<dif. ;  Cilc.  Grit,  Benicte  Ju]«,  Thw. 

16.  Schmidelii,  Muait.    DUcbingeD,  Swiberlaad,  Mwut. 

17.  lubBngularia,  Goldf.     Thnniau;    Moggendoif,   Qct^.  ;    Km. 

Clay,  Bemeie  Jura,  Thur. 

18.  Tarifllarii,  Al.  Brottg.      Streitberg,  Reguubergi  Heidenlictm, 

,  ipecieB  not  determined.     In£  Oolite,  Yorkihire,  PluL  ;  Um, 

Lyme  R^ia,  He  la  B. ;  Combruh,  Bndfbrd  Clay,  Great 
Oobte,  Inferior  Oolite  and  Liat,  Midland  and  Soutbem  Ent- 
gland,  Conyfi.  ;  Coral  Rag,  Forest  Marble,  Nomuuidf,  Zh 
Caa. ;  Forest  Marble,  Great  Oolite,  Wiltibire,  Ltxu, 

,  ^ines  of.    Great  Oolite  and  Lias,  Yorkshire,  P&il. ;  Um,  Mid. 

and  South  of  England,  Conyb. ;  Oolit«  beds.  Lower  Syitam, 
South  of  France,  Bob!.;  Coni  Rag,  Normandy,  Detn. ;  Coral 
Rag,  Haute  Sarnie,  Tkir. 

1.  EuhinuB  germinans,  Phil.     Coral  Oolite,  Calcareoas  Grit,  and  Great 

Oolite,  Yorkshire,  PhU. 

2.  lineatus,  Goldf.    lUgeiisburg,  Bale,  Goldf ;  Calc  Grit,  Bemeie 

Jura,  ThvT. 

3.  excavatuB,  Leike.     Regensburg,  Goldf.;  Calc.  Grit,  Bemete 

Jura,  Thur. 

4.  nodiilosuB,  Mutut.     Baireuth,  Miaiil, 

5.  hiero^lyphicus,  Goldf      Regensburg ;  Thumau,  Golt^.  ;  Calc. 

Gnt,  Bernese  Jura,  TXur. 

6.  ' aulcatuB,  Goldf.     Thumau;  Streitberg;  Mu^endorf ;   Heidcn- 

beim,  Goldf. 
,  species  not  determined.     Cora]  Rag,  North  of  France,  StM. 

1.  Galerites  depresBua,  Znni.  Wurtemberg;  Bavaria,  Cio^i^,- Coral  Oolitr, 

Calcareous  Grit,  Combraah,  Yorkshire,  PhU. ;  Oxford  Claf, 
Normandy,  Dem.;  Oxford  Clay,  Haute  Saone,  Thir. ;  Ho- 
henstein.  Saxony,  Manii. ;  Oxford  Clay,  Compound  Great 
Oolite,  Bernese  Jura,  Thur. 

2,  speciosus,  Mtintt.     Hfidenheim,  Wurtemberg,  Afntut. 

S.  I'atelia,  .     Oicford  Clay,  Normandy,  Hem. 

1-  Clypeastcr  pentagonalis.  Phil.     Calcareous  Grit,  Yorks.,  Phil. 

■ — ■ — ,  species  not  detennioed  :^Coral  Rjg,  Normandy,   Dt   Can. 
Kimmendge  Clay,  Haute  Saone,  Thir. 

1.  Nudeolites  sculatus,  i,an.     Oxford  Clay,  Normandy,  Dnn.  ;   Oxford 

Cluy,  Haute  Saone,  Thir. ;  Oxford  Clay,  Compound  Great 
Oolite,  Bernese  Jura,  Thur. 

2.  columbarius,       ,   Combrasli,  Forest  Marble,  North  of  France, 

Bobl. 

3.  granulosus,  Mutal.  Amberg  ;  Streitberg  ;  Wiirgau,  Afuiul, 

4.  semiglobuB,  Afurul.  Pappenhcim ;  Munbeim ;  Bavaria,  Muiat. 

5. excentricuB,  Mtnul.  Kehlheim,  Bavaria,  Muiut. 

6. canaliculatus,  Mutut.     Blaubeuren,  Wurtemberg,  Afuntt. 

,  DpecicB  not  determined :— Oxford  Clay,  North  of  France,  BoU. 

1.  Ananchytes  bicordatus,  Lam.     Oxford  Clay,  Normandy,  Dem. ;  Calc. 
Gril,  Bernese  Jura,  Thur. 

1.  SpotangUB  ovaiifl.  Park.  Coral  Oolite,  Calcareous  Gri^  Kelloway  Rock, 

Yorkshire,  Phil. 

2.  intermedius,  Munsl.     Blaubeuren,  Wurtemberg,  Mutul. 

3.  carinatiis,  Goldf.     Baireuth,  Wurtemben;,  GoSf. 

i,  capistralus,  Goldf.  Boirculh,  Goldf ;  Oxford  Clay,  Haute  Saone, 

'FhxT.;  Os&)r4t\B.'j,BcmMft  ilia,  7'iSMr, 
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Spatmgu*!  iiMoiet  not  dcUnnipcd : — Comtaitih,  Forest  Illublr,  North 

of  Fnncr,  BM. 
I.  aTptni  (inuntiiii.  Paris.     Cunil  Oolite.  YarkaluTT,  Phit. ;  ConU  R^, 

CotnbrHJiti.  Umi  Oulitci  InCrrior  Oolite,  Mid.  and  Southern 

Eugtnnil,  C'liiot. ;  Forwit  MirfaLc,  Noniwndy,  Dt  Can. 

%.  flOHgfnatiiH,  Phil.     Coralline  Oolite,  Yorluhiro,  PMH. 

3. etartieoUrii.,  Smiih.    Conl  Oolite,  Corabruh,  Yoriuhirn,  PhU. ; 

Cniol  Rns,  CorobniA,  CirMI  Uolito,  Inrrrior  Ooiitc,  Midland 

ntid  Suuuicni  Luclandi  CimyA. ,-  FiTi'tl  Marblr,  Normandy, 

l>e  Cau. :  Coral  Raf,  Wr-i-inoiiih,  SnOj. 

4. dImidiMu*,  PhU.    Coral  Ooliic,  Yorkuhirr,  Ph'iL 

i, •nnimilcRlui.  Phil.     Coralline  Ooliir,  Yurkihire,  PhiL 

0. orbicularii,  PMil.     Cornbnsli,  YorluliirT,  PAH. 

• ,  «|)cciei  not  detCTiubnl  ;^Conibni»h,  Ur»l  Oulito,  WHttbirc, 

Lout. 
EcliiniU*,  eriivm  not  dctrrminrd.    Inferior  Ontitr,  NormaiMly,  TV  Vau. 
,  Vfiat*  <£.     Coral  ltuj;>  Uilrjtunclv.  Urauai.  ;  Car>i1  Hog,  Nottll 

of  France,  Jlobl. ;  i'onti  Marliic,  Mamiirt,  Vrm. ;  hlaurioe 

bcdi,  Suutli  of  Fnuioc>i  I>iifr, 
1.  lIugeniBcriniln  caryophyU«t>M,  Goldf.     Balrmithi  WuTtniiW^;  Swit' 

urUnd,  Gold/.;  Calc.  Gnt,  Brmr-ie  Jura.  TAur. 
i. muuui*,  GolHf.     StTcitbtrgi  MuK^cndorf,  Ooliif.;  Cde.  Gril, 

Bcmcw  JiiTo,  TAHr. 

3.  pyrifunniii,  Mhiuu     Ituiden,  Ooit^, 

4.  '  iiioniliruritit]^  MuHtl.  T)iiin>Hii;  StraldMrgi  Swittnlsnd,  Gtiiff. 
B. Hoferi,  Mutttl.     SM-iuuTlnndj  SVniAag,  Oold/. 

6. compreuiu,  Munil.     Burcutli:  Wurtcmbcrx,  J/wuf. 

1.  Apiocrinitci  rottinUui.  Miiirr.     t'umi  Mnrbtc.  NormBudy,  Dt  Cm.; 

Bradford  Cluy,  Oitfat  Oolitr,  Mid.  and  S.  England,  Cmj/b.; 
FomI  Marble  Murkl. :  Crcal  OoU(«,  AImcf,  .//.  Brong.; 
F(ir«it  Marblo,  Normniidy,  I>*  Can. ;  Forptt  MiiHiIf,  Wih- 
thin' 1  Oroni  Oolitr,  Somcncl.  Lorn.;  Germany i  Alwce, 
Gold/.:  Calc.  (irit,  lJem*»i  Jura,  Thar. 

2.  l*[altii.  Graif.     Uml  UoliM,  Suninart,  Lent. 

3. elungatui.  Miiirr.    Bile;  Solnir*;  Elaaa,  nvar  B^forl,  Aluoc) 

Fonwl  Marble,  Nonnundjr,  Geldf. 
4. romcmiK,  Schtol.   Cnntnn  Solcur*;  EUu;  Muggcndor^  GiMf.; 

CaXe.  Grit.  Bemnc  Jura.  Thur. 
5. mnntlifonnii,  ScAlot.     lUidnilivim ;    Ginigini,  Goltff. ;   Kim. 

day.  llauK  Sauiin,  Tlmr. 
6. Milleri,  SeUol.     Wun«mb«rg,  Geldf.;  Calc  Grit,  Oxfonl  Oaj, 

D«m(*eJuni,  TAur. 

7.  floniMiu.  Gold/.     Wuitemherii,  Ootdf, 

8.  nibeooiciu,  Veliff.    Batb,  Ooliff. 

1.  PenUOTfaiitca  vulgtHa,  Schlol.  Curnbrwli,  (kral  Oolite,  and  Liat, 
York*.,  PhiL ;  Inf.  Oalilr,  and  Liat,  Midi,  and  S.  England, 
Conyb. ;   Lioi.  Alwce,  Giitiderihofcn,  Fi|[c«c,  jtl.  Brmtg, 

9L  ■  nihailKtiUri*,  Miiirr.  Inferior  Uolile  and  Liai,  Midland  and 
Suulbeni  England,  CcnyA. ;   Lias,  Hani ;  Bull,  (loliff. 

3.  &iat«iu,  MiUtr.   Liai,  Midland  and  Soiitlirm  RiiKland,C»yt.; 

Lias,  Ynrkihlrc.  Pkit.:  l.im.  Banx;  Boll,  OitUf. 

4. baultitormii.  Miller.     Lia>,  Midland  and  Southern  ICnxlond, 

Coxyb. :  Lius,  jUiDce,  foli*  ;  Bairenth :  Bam  ;  Boll,  Onbff. 

5.  tubt-nruUtua,  MiiUr,     Lias,  Midland  and  Suutlicrri  Englud, 

Cmyb. ;  Lla«,  AImc.  Poitx. 
S. nbwn,  CM/.     <Vu.)     Oxford  Clay,  ilanio  Saonc,  Thir. 

7.  ^-^  JnrcBiiik.  .ViMil.     C^ral  Rag,  Haute  Saone,  Tkir. 

8.  Kalaria,  GM/.    Bairtuth  .  Baiu ;  BoU,  Goii[. 
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9.  Peatacrinitea  dngulitiu,  Mtaul.     StraAtre;  Tfanmra,  GMf-- 

10. penlaeonalis,  GoUS-     Streilberg ;  lliiiniH ;  Boll,  G^. ;  Ox- 

fordClay,  Bemeie  Jura,  7%Kr. 

11.  moniltfenu,  Mmut.     Liai,  Burenth,  GsUf. 

12.  nibnilcatiu,  Mmut.     Li**,  BluTeDtb,  GoUf. 

13.  niblerei,  MumL    Streitberg,  Gob^. 

14. tpuadozu^  Gottff.     Baireutli;  Wurtembei]g,  Gabff, 

,  tpedei  not  iletenuiDed.    Fomt  Marble,  Hanamaij,  Z>e  Cmm.; 

Bradford  Clay,  North  of  France,  BM. ;  Carataiaix,  Forot 
Marble,  Great  Oolite,  Midland  and  Soutbem  England,  Cmyi.; 
Inferior  Oolite,  Wotton-usder-Edge,  Fnert  HuUe,  Great 
Oolite,  Somenet,  Loru. 

1.  SolanoctiniteB  coitatu*,  Goklf.      Gieageti ;  Heidenheim,  Wmtanbeiv, 

GMf. 

2.  Bcrobiculatus,  Mutut.     Strdtbei? ;  Thnmau,  Got^. 

a. Jaegeri,  Gold/.     Baireutli,  Goi^. 

1,  Rhodocrinites  ecbinatui,  SckioL    Ambe^;  Wurtembei^;  Switceriandj 
Beiracb,  Gold/. 

1.  Comatula  pinoata,  GMf.     Solenhofen,  Galdf, 

2.  tenella,  Gotdf.     SolsDhofen,  Gold/. 

3.  • pectiDUta,  GoW.    Solenhofen,  GoU^. 

4. mifarinis.  Gold/.     Solenhofen,  Gol^. 

1.  Ophiura  Milleri,  Phil.     Lias,  Yorkshire,  PkU.;  Inferior  Oolite  aaudi, 
Bridport,  De  la  R. 

2. ipecioia,  Munst.     Solenhofen,  G<Mf. 

3.  carinata,  Maml.     Solenhofen,  Gold/. 

1.  Asteriaa  lumbricaliK,  JcAiof.     Walzendorf,  Coburgj   Lichtenfela,  Bam- 

berg, Gold/. 

2.  lanceolftta,  Goldf.     Waliendorf ;  Lichtenfela,  Ooldf. 

3.  arenicola,  Golt^.     Porta  WeBtahalica,  OoUf. 

4. Jurenais,  Muntl.     Hattheim,  Wmtembcrg;  Baireuth,  Goldf. 

5.  tabulata,  Goldf.     Streitberg,  Goldf. 

6. Bcutflta,  Gold/.     Streitberg;   Heiligeagfadt,  Got^. 

7.  atellifera,  Goldf.     Streitbei^,  Goldf. 

8. pri»ca,  Goldf.     Wassenillingen,  SchUbber. 

,  species  not  determined.     Coral  Reg,  Bcmesc  Jura,  Thar. 

Ansulat*. 

1.  Iiumhricaria  lnt«BtInum,  Mmut.    Solenhofen,  Goldf. 

2.  Colon,  Mmut.     Solenhofen,  Goldf. 

3.  recta,  Munit.     Solenhofen,  GoW. 

1.  gordialia,  Mutut.     Salcnhofen,  Goldf. 

5.  — —  coniugata,  Muait.     Solenhofen,  Gddf. 

6.  Fitaria,  Mutut.     Solenhofen,  Goldf. 

1.  Serpula  squamosa.  Bean.     Coral  Oolite,  Yorkahire,  PhU. 

2. lacerala,  PkU.     Calcareous  Grit,  and  Great  Oolite,   Yorkshire, 

Phil.;  Calc.  Grit,  Bernese  Jura,  Thur. 
3. inleatinalis,   PhU.     Oxford  Clay,   and  Corabrash,    Yorkshire, 

PhU. 

1, dcplexa,  Sean.     Inferior  Oolite,  Yorkshire,  PhU. 

5.  capitata,  Phil.     Lias,  Yorkshire,  Phil, 

G.  quadrangularis.  Lam.     Oxford  Clay,  Normandy,  Dem. ;  Calc. 

Grit,  Bemeae  Jura,  Thur. 

7.  sulcata,  Soip.     Calcareous  Grit,  Oxford,  Sow. 

tt.  tricarinato,  Soii:     Calcorpous  Grit,  Oxford  ;  Coral  Rag-,  Steeple 

Aslllon,  Wills,  i'ou'.  ;  Oxford  Clay,  Hnute  Saonc,  'V'Air. 

t).  triangulalo.  Sow.    Bradford  Clay  or  Cireat  (lulitc,  Bradford,  >S^o«r. 

10.  '   runcmala,  Sow.    Coral  Bag,  Oidbrd,  Son: 
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11.  ScrjiuU  iricrinUU,  Goldf.     Lin*,  Bmu,  Ooliff. 

12. i|uiiii|Uc-criiUU,  .l/uiui.     Lira.  Baiii,  (!ot^. 

13. quio^UI^4ulcata.  Munil.     lAiu,  Xlitia.  Sainiutb,  GdU^. 

11.  ■.•ireiiinaU*,  A/imtl.     Liiw,  BftiM,  6oU/. 

13. coiu|>UnHU,  (ioldf.     Liu*,  llicU,  Muntl. 

10, grwidia,  (ieUI/.     t'cmiK.  Oolite.  Baircutli;  WuTtembcrc :  Coral 

Oolite,  iloutc  Soonc ;  Upper  Jura  LimwUinie,  Hvidcnlieitti, 

17. Umax,  Gokff.    Vtmifi.  OoUu,  Rur«iiih,  Gol4f. 

IB. cmifonni*, Gufi^.  AhMcc,ai>id/.:K.im.CiAj,bmitmivam,Tiir. 

19. coiivolutB,  IjoWI    Fcrrag.  Uolilr,  WaMvnUngen ;  Boircnth, 

30.  lituifuTnin,  Mmitl.    Vvtrag.  Oo1it«,  Gi^vnlwrg.  Bftimitli,  6V^. 

'i\. Di'ljihiiiulu,  fioU/.     'I'liiimnu ;  Sln-ilbm^.  GiJJf. 

23. cspitalA,  (SoliiJ.     SireitlitTg,  Ucldf.;  Ciilc.  Ciril,  Bcrnui}  Jura, 

7'i.uT, 

13.  -^ linalB,  Muml,     Slcritbi-r);,  GM/, 

H, plicatiLn,  itmut.     (friifrnlwric  ■  Smilbcrg,  GM/. 

Si.  gibboM,  Gol^.     Mvggeadon,  Golitf. 

•2$.  noduliMa,  Gi>IM.    Stnitbciv,  CroA^. 

37. Sunlinilca,  AtmuL    StidtSon;,  Gold/. 

3tL  • ^mcariDatfc  <7«W.     Fonw.  Uulitv,  lULtiuiiviii ;   Baitititk; 

AlMcr,  GalJ/. 

30.  panUf  una,  Go/if/l     Slwitbt^,  GoU/. 

30. t|uiiii|iuiixii]arii^  Gold/.     Kim.  CInj.  Lorftu*.  Siindgw;  No(> 

niandy.  Gold/.;  Culo,  (irit.  Ucrricic  Jiim.  7'ltur. 
ai.  quMlrilntirni,   (iWi/f.     Fnni|;.  Uulitc,  Uabouteioi   Bluiwulw, 

GM/. 

32. Trncbralis,  Sov.    Buxwdlcr,  Ti o/^. 

■J3.  pniUfi-ra,  GM/.     Sltdlborg,  CsJd^ 

iM.  plannrbiformiii.  Umtl.    'llmntau ;  Strcitbcrg,  Goldf. 

33. trocblmtu.  MunH.     StTvlCbiiKi  'Juliff^ 

M. insctiicrpliuln,  GolJf.    Tlniniuu,  GM/. 

37.  b*liciroriitiH,  Gold/.     NRiibiiiic ;  DouIh,  ftM/. 

38. r)itiidriitriata,  GM/     ikrnKti,  BurjEiindy ;  Antborg,  GM/. 

39.  '    ■  convoiut*.  Murul.     Sltfitbpt|i,  CU^. 

40.  • eiuiolirulata,  Atuiiti,     ^iti-llbrrg,  GMf. 

41. Ui-nliiivoKii,  .Vunti.     Sitri(b<-rK>  GMj, 

42.  ■!  viilubilii,  Maail,     ¥i^mxg.  OoUts,  RaWiiatriit,  (itid/. 

43.  niiTRlii,  Muiiil.     Mufcpriidarf;  IlMtlhcim;  [Iviclrnheim,  (tottff. 

44.  cinKubta.  Muail.     Stmlberg,  Gtliff. 

43.  IUb'11"™.  .>/""•(.    Streilbeif.  UMT. 

46.  mibsliisU,  MumL     FvrTUg.  Ootlu,  lUbMiittin,  GM/. 

47.  " _  ....  -  -      — .     _. 

■*»■ 

Contl  Hag,  Brmtw  Jura,  Tbur. 

40. intotcepia,  GM.    StnUbnf;  CUnbuh,  OoWT. 

60. Pnim,  fiol^r.    Tbnnuof  StivJlbng,  Gvit^.;  Calc.  Grit,  Btr- 

Dc*o  Jura,  71  Mr. 

61. KiUria.  G0I4/.     Fctnig.  Oolite,  GrtiliMibag:  Stmibcrjc.  CtlM", 

iZ. moaiiii.  Gol^.     Bataria  -.   Swabia ;  Biugundljr,  OM/. ;  Caic. 

Orii,  Iktnnu  Jan,  TltnT. 

&3,  problrmatica,  Mmati.    Solcnhofm,  CM/. 

,  flwcMa  iinileieiinined.     Coral  R»f,  Oxtori  Clay,  Combnub, 

Fonat  M>f  U«,  Ifa«<Uc>rd  Clay,  Great  Ualil*.  Mid.  and  South 
«r  Bn^d.  Can*.;  Oxbnl  Cby,  IkbtJor  Oolite,  lloule 
Smx*.  TUr.;  CemhrtA.  FoMM  MarbK  DnMUoH  Clav. 
Gi«at  0«liu,  Puller't  Eulh,  Wilttbir*,  Lwu. 


■  fiac<;ida.  .UimjJ.  Femi^.  Oo1il«.  Rab«iitl«in;  lUle;  EhoM,  GoUf. 

■  poiUalii,  ScUot.    St[citbrr|[;  Heidnibciin;  Buivrilcr,  GoUf.f 
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CoNcairKBA. 

1.  SpiriTer  Walcotii,  Sou.  Liu,  Yorkahire,  PfuL ;  Liai,  Bath,  Lyine 
Regii,  De  la  B. ;  Lim,  Normandv,  Dt  Cm. ,-  Liat,  Sontli  o 
Pnnce,  Dufr. ;  Lioi,  Weatem  Idandi,  Scotland,  Mvrek. 

1.  Delthvrii*  vemicota,  Fan  Bueh.    Liat,  BahliiiKeif,  Wurtemberg,  F«m 

Bueh. 

2.  roatrata,  Schlat.     Liaa,  Wnrtembei^,  Tm  Butk.;  Oxford  Ckj, 

Bemeie  Jura,  Thur. 

1.  Terebiatula  intermedia,  Soa.     Conl  Oolite,  and  Great  Oolite,  HoAm., 

Phil. ;  Combrath,  Mid.  and  S.  England ;  Inferior  Oolite^ 
Dundiy,  Conj/b. ;  Kim.  Clay,  Bemeae  Jura,  Tlutr. 

2.  globala,  Stmi.     Coral  Oolite!  Great  Oolite,  Yotkahire,  PhU.; 

Foreat  Marble,  Nonnandr,  Dt  Can. ;  Oolite,  Bnv.  of  Bath ; 
Sou). ;  Fuller'a  Earth,  Ear.  of  Buh,  Great  Oolite,  Haute 
Saone,  Thir. 

3.  omithocephala,  Sow.     Coralline  Oolite,  and  Kellowaj  Rock, 

Yorkshire,  Phil. ;  Keltonray  Rock,  Combrwh,  Lias !  Hid. 
and  South  of  Enetand  ;  Inferior  Oolite,  Dondry,  CoiuA.; 
Oxford  Clay  and  Lias,  Normandy,  De  Cau. ;  Inferior  Oolite, 
U*er,  SouUi  of  France,  Du/r.;  Kimmerid^  Clay,  Great 
Oolite,  Haute  Saone,  Thir.;  Inferior  Oolite,  WiSbllire,  Lomi.; 
Soleure,  Buiweiler,  Han.;  Oxford  Clay,  Bernese  Jura,  Thmr. 

!  4.  ovata,  Soa.     Coralline  Oolite T  Yorkshire,  PhiL;  Inferior  Oolite, 

Mid.  and  South  of  England,  Conyb. ;  Coral  Rag,  Haute  Soane, 
TSir, 

$.  obsoleta,  Sotc,     Coralline  Oolite!   Inferior  Oolite,  Yorkshiie, 

Phil. ;  Cornbrash,  Bradford  Clay,  Great  Oolite,  and  Inferior 
OoUte,  Mid.  and  South  of  England,  Cmyb.;  Great  Oolite, 
Normandy,  Z)«  Cau ;  Liaa  and  Inferior  Oolite,  South  ot 
France,  Va/r. ;  Forest  Marble,  Wiltahiie,  Loiu. ;  Oxford 
Clay,  Bernese  Jura,  Thur. 

6.  socifJia,   PhU.     Calcareous  Grit,  and  Kelloway  Rock,  York- 

shire, PhU. 

7.  ovoides,  Sow.     Cornbrash!  Yorkshire,  Phil.;  Inferior  Oolite, 

Normandy,  De  Cau. ;  Rubbly  Limeetone,  Ac.  Braainbuty 
Hill,  Brora,  Murch.;  inf.  Oolite,  Calvados,  Her.;  Leiiscker; 
Nouburg;  Neresheim,  G.  T. 

8.  digoDs,  Sow.     Cornbrash,  Yorks.,  Phil. ;  Combraah  and  Brad- 

ford Clay,  Mid.  and  S.  England;  Inferior  Oolite,  Uundry, 
Conyb.;  Forest  Marble,  Normandy,  Dt  Cau.;  Bradford  Clay 
and  Coral  Rag!  North  of  France,  Bobl.;  Forest  Marble, 
Bradford  Clay,  Great  Oolite,  Wilts,  Lont. 

9.  apinosa,  Tounaaid  and  Smith.     Great  Oolile,  Yorkshire,  Phil.; 

Inf.  Oolite,  Bath,  Lens. ;  Oxford  Clay,  Bernese  Jura,  Tkitr. 
•9.  spinosa,  Schlat.     Inferior  Oolite,  Southern  Germany,  ifuntl. 

10.  trilineata,  ¥.  ^  B.     Inferior  Oolite  and  Lias,  Yorkshire,  Phil. 

11.  • bidena,  PhU.     Inferior  Oolite  and  Lias,  Yorks.,  PhU.;    Liaa, 

Boll,  G.  T. 

13.  punctata.  Sow.     Lias,  Yorkshire,  PhiL ;  Inferior  Oolite,  Mid. 

and  South  of  England,  Conyb. ;  Lias,  Western  lalanda,  Scot- 
land, Murch. ;  Inf.  Oolite,  Southern  Germany,  Mtmtt, 

13.  ^^^—  resupinata.  Sow.  Lias,  Yorkshire,  PhU.;  Inferior  Oolite,  Mid. 
and  South  of  England,  Conyb.;  Inferior  Oolite,  Biirendorf; 
Thurnau,  Muml. 

'  The  genua  Dtllhyris,  Dalman,  h  [he  tame  with  the  pcnus  .Spiri/er,  Somctby ; 
both  oamei  have  been  lelaincd  above  for  the  purpose  oCmore  cuy  relcrence. 
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14.  Tenbraiula  aotit>,  f ow.  Liai,  Yaritihiir, /**■<.;  Inferior  Ooliie  aod  liu. 

Mid.  And  Soulli  ut'  Eael&ud,  Ctm^.;  LU»,  Nuniiandy,  Dt 
Can.;  Pullsr'a  Bwlh,  I^iii«<,  Iioa*.;  Li**,  WutUmbfnr,  /'on 
Bmeh. 

15.  tripliMla,  Phil.     Lim,   Yotkihitc,  PkU. :   Liu,  Wurlenibet](. 

T'oB  Buch. 

16.  tetr»fedr»,  Sar.     Ltu,  YorkiMre,  J**U. ;  Inferior  OoliW,  Mid. 

and  Soiiihof  England,  Coiiyb.:  Liu.  South  of  Kniicr.  Ihi/r.; 
Koreit  .Unrbtc!  Mauriac,  .South  erf  FraiKc. /Jn/r.  ;  Liu  and 
Micuci'uiii  Sandnloni^.  ^V^U'^^  Iidmid*,  ScutUnd,  Mtmh.; 
Echu-nlin^ri,  Buiwvilfrr.  llim.;  I.iiut,  WAtdli«u»ru,  Tu- 
bingen, G.  71 

17.  Bubroiunda,  Son:     Combraah  ftnd  Inferior  Oolite.   >Mid-  and 

Soulll  uf  En|[Und>   CVinyb. ;  Carcbnuli  nnd   Focnt  Marble. 

Nortlior  Fraiife,  Bolt.;   Foti'iI  Malilvf  .\Uiir>ac  Suulh  of 

FVucr,  Da/r. ;  likfrrior  Ooli[«,  En».  of  Both,  Iauu. 
IS.  obovaU,  Sow.    Combruh,  Mid.  and  South  of  England,  Caagb. ; 

Inferior  Oolite,  En*,  at  Bkth,  /.mm. 
IB.  ■  retiouliu,  Saw.     BnitmA  Orjt,  Mid.  uni  Soulli  of  Engtind, 

Coaj/b.;  Furctt  Marble,  Nonnandy,  lit  Cau. 

20.  mrdia,  Sow.     Inferior  Onliir,  Dundry,  Ceti^h.;  Inferior  Ooticn, 

Orcnt  Oolitt,  and  lltiullard  Clay,  Nortb  of  frniice.  Boil. ; 
Dunrobin  Oolite,  ScotlancI,  if nTfjt. :  Fuller'a  Eorth,  Inferior 
Oolite,  Riiv.  uf  Italb.  Xoni. 

31. cnun«.na,  Som.     Inf.  Oulil*   nnd  Liat!  Mill,  nnd  S.  England, 

C«Hyb.  i  Eckt«Tdinif4-R,  Ifim. 

32.  cwidnna.  Sua}.     EdUct'i  E^rlh,  Mid- and  South  of  England, 

Cifti/b.i  Inferior  Oolite,  Notmandy,  t>i  (.'.,*  Forett  Marbled 
Mauriar,  South  of  France,  Da/r. ;  Fullrt'i  F,arth,  Froiue ; 
Inferior  Ooliw,  Ear.  oTBalli,  Loiu. 
taa. biplicAla. -fou.  OxfonlClBy,  ForwH  Marble,  GrMlOoliu,  Nor- 
mandy, l/er. ;  Solcnre,  Han. ;  Kim.  Clay,  BemcM  Juta, 
Thar. ;  Papcnheini,  C.  T. 

21.  — ^^—  letTBiidra,  Foreit  .Marble,  NoitnaAdy.  Di  C. 

2*.  coarcuia.  Part.     Fotett  MmiUv,  Nornundy,  lie  C. ;  Bradford 

Clay.  North  of  Fmncr,  BoU.i  lindfbid  Clay.  Bath,  Lottottbt. 

3& plicotdla.  SoK.    Inf.  Oolite,  Bridpert,  Dc  la  B-  i  For«a  MaibU, 

Nutmnndy,  lit  C. :  Bavaria;  nohetitteia,  Siuony.  .Vmuf. 

27.  MRala.  iw:     Liu,  Lyme  Itept,  Dt  ta  R.;  Lion,  Waldhocn- 

Mrhoi;  G.  T. 

38,  bulkia.  Saw.     Inferior  OoHlc,   N'onuundy,  Dt  C. ;    Inferior 

Oolite,  BridiK>rt,Dor*el,5W.:Cambrub,\Vilt«liirei  Fuller'* 
E«rth,  Env.  of  Batli,  Latu. 

39.  -^^^ qihMMidalli^  J'ow.    Inferior  Oolit*,  Normandy,  Z^C;  Inferior 

OoUu,  Dundry,  BrmtrtriJjir. 
30.  emarnnata,  Sav.     Interior  Oolite,  Nonnandy,  Dt  C.;  Iliferi«r 

Oolite,  Env.  of  Bath,  tiau. 
,11.  qoadriMa.      .     Inf.  UuUte,  Calvadoa,  Dttl. 

33.  — DUMtitiiialit,  ^imi.     iJat,  Babltngmi  0«ntiiiij[cn,  /'en  AmtA./ 

Inf.  Oolite.  Colikdo^  DtmL 
33.  pcrotali*,  Saa.*     tat.  Oolite,  Dtmdnr,  Bntittnrijft ;  For«« 

Marble !  Mauriac,  and  K,  im-  Clay,  Cahora,  South  of  France ; 

Roclielle  Unu«lone,Z>B>>'.;  Oxford  Clay.  Kell.  Rock,  Haute 

8Mna,  Tkir.i  Inf.  Oolite,  CaltradM,  Dal. 
M.  •  tnanBata,  Sam.  Inf.  Oolite,  Env.  ctf  Bath,  Sar,;  Forut  hlarblc, 

Hata,  /.OKI. 
*   T.  bii^trritata,  SchloL,  acrardinR  (o  Count  Munittl. 
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35.  T««bratulK  flabellulo,  Sote.  Great  Ootito,  Ancli^  neat  Bfadford,  Wilbi, 

Cookion. 

36.  fiircata,  Sow.     Great  Oolite,  Atlcli^  CooAnM. 

37.  orbiculariB,  Sow.     Lia»,  Bath,  Som. 

36.  hemiipluerica,  Sine.     Great  Oolite,  Ancliff,  Cooktim. 

39,  incoOBtana,  Soar,     Shelly  Limestone  and  Cidc  Orit,  Poitgower, 

&c.N.ofScotI.,andSheIILimeMone,  Beal,IBIeofSky,aft(^ei.; 
CorB1  R^,  Weymouth,  Sedg.;  BavsrU;  Wtuteinberg ;  Poita 
WcBtphuica;  Hohenetein,  Saxon]',  Mwut. 

40. Bviculari»,  Muail.     Inf.  Oolite,  Southern  Germany,  MiauL 

41. bricata,  SekUtU     Baireutb,  Htm.;  Thurnau;  Streitberg,  G.  T. 

42. plicate.  Lam.    Thumau,  G-  T. 

43,  ipinosa,  Sehlot.     Compoand  Great  Oolite,  Bernese  Juia,  TUmt.; 

Blomberg;  WurtemMK;  DonaueBchingen,  Q.T. 

44, vulgarii,  Schlol.     Porta  Westphalica,  Htat. 

45.  De&ancii,  Al.  Brang.     Amberg,  Han. 

46. HcEoinghaiwii,  Blaia.     Baireutb,  Han. 

47.  ritnosa.  Von  Buck.     Liaa,  BaUjngen,  Wurtemberg,  Voh  Buck. 

48.  bicanaliculata,  Sow.    Hohenstein,  SaxoDy :  Feiruginoua  Oolite, 

Bararia  and  Wurtemherg,  Miaul. 

49.  comuta,  Sow.     Inf.  Oolite,  Ilmituter,  Sow.;  Bavaria;   Hohen- 

etein, Manit. 
SO. trilobata,  Mutul.     Bavaria ;   Porta  Wea^halica ;   Hohenslein, 

Mutut. 
51. lacunoia,  Sc/ihl.    Cale.  Grit,  Oxford  Qav,  Beraese  Jura,  Tkm. 

52.  varians,  Schlol.     Oxford  Clay,  Compound  Great  Oolite,  Bemew 

Jura,  TAur. 

53.  depreua,  Sow.     Oxford  Clav,  Benieie  Jura,  Thar. 

54, variabilis,  Sc/ilot.     Oxford  Clay,  Bernese  Jura,  Thar. 

55.  personata,  Her.     Inf.  Oolite,  Calvados,  Deil. 

56.  sella,  Sow.     Lochen ;  Bablingen,  G.  T. 

ST. impressa,      .     HobenKollem ;  Stufenberg;  Thuniau,  G.  T. 

58.  nucleokta,  Schlol.     Streitberg,  G.  T. 

59.  teguUria,  Scklot.     Kelheim ;  Heidenheim ;  Amberg,  G.  T, 

60.  ?  alata,  ilam.     Bahlingen;  Locherberg;  HohenxoUem,  G.  T- 

1.  Orbiculal  radiata,  PhiL     Coral.  Oolite,  Yorks.,  Phil. 

2.  granulata,  Sow.     Great  Oolite,  Ancliff,  Wilts,  CookMoa. 

,  ipecie>  not  determined.     Inferior  Oolite,  Yorke.,  Phil. 

1.  Lingula  Beanii,  Phil.     Inferior  Oolite,  Yorka.,  Phil. 

1.  Ostrea  gregarea,  Sow.*     Coral  Rag,  Yorks.,  WilM,  &c. ;  Calc.  Grit  and 

Great  Oolite  ?  Yorks.,  PhU. ;  Coral  Rag,  Mid.  and  S.  of  Eng. ; 
Inf.  Oolite,  Duadr>-,  Conyb.;  Coral  Rag  and  Oxford  Clav. 
Norm.,  De  C. ;  Oxford  Clay  and  Coral  Rag,  N.  of  Fr.,  BobL ; 
Kim.  Clay,  Havre,  PAii.;  Coral  Rag,  Weymouth,  5eiiff.,-  Great 
Oolite,  Calvados,  Ded. 

2.  solitaria.  Sow.     Coral  Rag  and  Inf.  Oolite,  Yorks.,  Oxon,  ic. 

Phil.;   Kim.  Clay,  Haute  Saono,   Thir.;   Coral   Rag,   Wey- 
mouth, Sedg. ;  Kim.  Clay,  Beriicae  Jura,  Thur. 
3. duriuacula.  Bean.     Coralline  Oolite,  Yorks.,  PhiL 

4,  iniequalls,  Phil.     Oxford  Clay,  Yorks.,  PhU. 

5.  undosB,  Btan.     Kell.  Rock,  Yorks.,  PhU. 

6. archetypa,  Phil.     Kell.  Rock,  Yorks.,  PhU. 

7, Marshiit,  Sow.     Kell.  Rock,  Comb.,  and  Great  Oolite,  York*., 

Phil.;  Comb,  and  Fuller's  E.,  Mid.  and  S,  of  Eng,,  Conyb.; 
Oxford  Clay,  Forest  Marb.,  and  Inf.  Oolite,  Norm.,  De  C. ; 
Cornb.,  Wilts,  Zona.;  Coral  Hag,  Weymouth,  Sedg.;  Oxford 

*  Query,  Oitrra  CrUta-Galli,  Smith.  f  OsUea  flabetloidea.  Lam. 


Organic  Remains  of  the  Oolitic  Grvup,  5iS 

Clay,   N.  of  Fnmcf^.  Boil.;   Wi«aguld(ng«n ;   PUnlcnbtig; 
StofrnWrc;  B«in:ul)i,  C.  T. 
8.  Oitcca  (Ulciftm,  Pl.U.     Gnat  riulitr,  York*.,  Pkil. ;  Inf.  Oolite,  llanta 
Sutunc,  Tf/ir. 

9. dflluidea.  Savi.  and  Smili.     Kint.  ('luj',  Yorkj..  PliiL  ;  Orford 

Clay.  N.  of  ¥i.  BM.;  Kim.  Clay.  S.  antl  Mid.  of  l^igluiil, 
Conyh.;  S1i»ll  IJinoilCiiK'  and  Cnlc.  Grit?  t'orlgnwiT.  &'c. 
Scoll..  .t/ui-rA. :  Kim.  CUy,  lUvrc.  i'hil. ;  Sniidti..  LiniraL, 
anil  ^balc.  Invcihiorn,  Scotl.,  Mure^ ;  upper  port  ol'  Conl 
lUg,  Weymouth,  St^. 

10. oxptiiH,  $iMF.    Ponland  Stan*,  Comfi. 

II.  {uilinotta.  Sea-.     Oxfnrd  CUy.   51  id.  Mid  S.  of  En^.,  Ctmwi.; 

OxC  CLay  and  Far.  Morb,,  Nonn.,  Or  C. ;  BMnuth ;  Wur- 
tetnbFrg,  6'.  T. 

■9. unmfauta.  Saw.     Bradford  Qajr  Htiil  Inf.  Uolllv,  MitL  and  S. 

of  En)[ ,  Cunjfb. ;  Cirnt   Oalitt'  anil   Ilnid.  Cliiy.  N.  of  Yi., 
BM.:  Great  Oulitr,  lUutc  Sunf,   rA>>.;  FiiUnr*  t:..  Inf. 
.  Oolite,  Enrimiis  of  Batti.  Lotu. ;  Camp.  Great  UoUtc,  BcmeM 
itn,  Thm.:  Inf.  Oolite f  Calradoi,  DrtL 

13.  nwou,  Smr.     Inf  Oulile,  Mid.  and  .S.  (if  Enc.,  Coiq^. 

U,  — tniniina,  DnI.     Coral  Rac  and  Oxford  Clay,  Nonn.,  D»  C. 

15.  plicatilii.     Oxford  CUv,  Norai.,  />#  C, 

16. caatata*.  Sow.     tInd.'CUy,  S.  of  Fr.,  Bo*/,;  (!r™t  Oolilc, 

Auoliir,  new  Biitb.  Cookmn.;  Cuiup.  Vrent  Oolite,  Bcniac 
Jiirs,  Tkur. 

17.  ■ pcctinntn.     Oxford  Clay,  N.  of  Fr.,  ISohl. 

18. prnnatin.     Oxfnrd  Clay.  N.  of  Fr,,  BoW, 

19.  laeTiuscula.  ^'oir.     Lias.  En);..  Sov>. 

'to. olxKun,  AW.     Great  Uulite,  Anclilf;  Wilt»,  Coukmu 

31. Meodii,  Sou:     Enf.  Oulilr,  Kiie.  of  Uatli,  Lom. 

23.  ciilubriiia.  I.am.     Nsiiltriiik,  (i.  T. 

33. cnrinatn,  l.aoi.     Cnlc.  Grit,  Bomete  Jum,  TKar. 

J*.  irregtiUrii.  Miaul.     Liai,  Ainl(rt|-,  C,  T. 

'iS.  Uoeula,  Atanil.     Linn,  Anibrrsi  Bani,  (1,  T. 

36. IwviuteuU,  Mum.     I.itii,  AiiiWr^,  (V,  7". 

37.  Sjiianin.  .Vuiuf.     Liai,  Ilaircllth,  G.  T. 

SB.  _ Kmiplical^  Mmut.     Liat,  Bairenth,  O.  T. 

1.  Eiogyni  Itnintrutaiia,  7'Aiir.     I'ortlnnd  Beds,  Kim.  Clay,  Pnnentruy, 
Biirocte  Jtin,  7'A«r. 

3. fpiralii,  tio/^tf.     Eltintr  Brink,  tl.  T. 

3. rcnifonnii,  freJ^.     Walfilialin,  6'.  T. 

,  ipeeica  not  determined.   Kim.  Clay,  Haute  Saoae.  TMr.  Porrtt 

Marblef  Wiltn,  f.oai. 
1.  Gry^thaa  chamBrunnia.  I'hil.     CAlc  Grit,  Yorka.;  aad  Oolite,  Sutfaor- 
land,  Pha. 

2. bullata.  Saw.     Conl.  OoUtc.'  Calc.  GritT  PiU.;  Oxford  aar, 

LitiFcilnsIiire,  Sort: ;  Uulite  czf  BRuiiibury  Uilt.  Brora,  AtareA. 

3. iaLtTrni.  I'AiL     C»lc.  Grit,  York-.,  PiiJ. 

A. dilaUla,  Som:     Kell.  KoA,  Vorkx..  />Ai<,,-  Oxford  Clay.  MM. 

andS.ofEn^.,  Coni/b.:  Oxford  Clay  and  Lin*.  Norm..  DtC; 
DxEbvdCkiy,  N.  of  1  r.,  Botl. :  Oifurd  Clay.  Burpiiidy.  Btoum. ; 
Grral  Arenacroui  Foeinstion,  Wettem  liJind>,Si'otl.  .UnrrA.; 
Oxford  Caay,  Haul*  S>aone,  Tlir. ;  I^vcr  part  ef  Cofal  Ra;, 
Waymgoilt,  Stdg. ;  Oxford  Clay,  Begging cu,  Sebafhaiutn,  X'oit 
Buth. 
5.  -  iaciirra.  S«r.    Lias,  Yoika.,  PkUi  Lta».  MiiL  and  S,  Eng. 

•  OKtta  Koonit,  Ftlri. 
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Cau/b. ;  LiH,  Nonn.,  De  C. ;  Uaa  and  InC  Oolite,  N.  of  fV^ 

BM.;  liu,  S.  of  Fr.,  Ih^.;  Um,  Meb,  SiOiiu,  Ambnf, 

AL  Brong. ;  Liai,  Western  tiUnda,  ScotL ;   Liai,  Bam  mi 

Cnnnarty,  ScotL,  Mmreh. ;  Gdmnngen,  Bahttngcu,  Heat. 
6.  OiTphBB  naoB,  Sow.     Kim.  Gar,  Oxford,  £mb.  ,-  Sbale  and  Grit,  Dm- 

robin  Reeb,  ScotL,  tfvrdl. ;  Um  and  Osfind  CUy  f  N.  cf 

Fr.,  AoU. 
7, Haccullochii,  Sne. ;   Uaa,  Weateni  Iilandi,  ScolL,   JVvttL  ,■ 

Lisa,  Yotijt.,  PkiL  ;  Oxlbrd  Cl^,  Nam.,  i)«  C;  Liaa,  S.  cf 

Fr.,  Da/ri  Uaa,  Edt.  of  Bath,  £om. 

8.  depreau,  Phil     Liai,  Yorka.,  FhiL 

9. obtiquats,  Sow.    Liai,  Mid.  and  S.  Eng.,  Cemfi. ;  Lisa,  S.  of  Fr, 

Ihifr.;   Liai,  Weitem  lilandi,  ScotL,  JUWet.;   IJwa,  Ear. 

of  Bath,  Lont. 

10.  _^  Cjmbium,  Lam.  Inf.  Oolite,  N.  of  Fr.,  £aU. ;  Liai,  S.  of  France; 

Inf.  Oolite,  Viilelranchc,  S.  of  Fnuice,  Dufr. ;  Inf.  Oolite, 
Hante  Saone,  Thir. ;  Liat,  Bahlingen,  Von  Biuih  ;  Inf.  Oolite, 
Calvadoa,  Detl.;  Liai,  Boll;  WaueralfinKen ;  Ellwangen,  G.T. 

11.  lituola,  £am.     Brad.  Clar,  Comb.,  and  ^.  Marb.,  N.ofFr., 

BM. 

\2,  gisantea,  Jaw.    Liai,  S.otFi.,Ihifr.;  LEaa,  Roiiand  Cromarty, 

ScotL;  Great  Arenaceoua  Formation,  Weil«m  Iilanda,  ScotL, 
Mureh. ;  Porta  Weatphalica ;  Hohenatein,  Saxony,  Mttml. 

13.  minuta,  Sou.     Great  Oolite,  Andiff,  Wilti,  Cookum. 

14. virgula",  Durance.   Kim.  Clay,  HAvre,  Al.  Brong. ;  Kim.  Oay, 

Burgundy,  Beaum. ;  Kim.  Claj,  S.  of  Fr.  Di^. ;  Kim.  Clay, 
Weymouth,  Buekl.  ^  De  Ui  B. ;  Kim.  Clay,  Haute  Saone, 
Thir. ;  Portland  Bedi,  Kim.  Clay,  Bernese  Jnni,  Tkm-. 

15.  lam*,  SchM.     Liat,  Malsch,  near  Heidelberr,  Bronm. 

1.  Plicatula ipjnosa.  Sow.     Liai,  Yorks.,  Phil,;  Liai,  Mid.  and  S.  Eng., 

Conj/b. ;  Liaa,  Norm.,  De  C. ;  Inf.  Oolite,  N,  of  Fr.  BoM. ; 
GreatAreiiaceousFonnatlon,WeitemIs]andi,Scot].,  Jlfurel.,' 
Liai,  Gundershoffen,  Vollz. ;  Liat,  Wittberg,  G.  T. 

2.  tubifers,      .     Calc.  Grit,  Bemese  Jura,  Thur. 

S.  pectinoideg,  Deil.     Inf.  Oolite,  Calvados,  Dttl, 

4.  -  " 


-  sq^uamoia,  Goi^.     Elligser  Brink,  G.  T. 
I  abjectut,  PhU.    Coral  Bag,  Yorka.  and  Ox 


1.  Pecten  abjectut,  PhU.    Coral  Bag,  Y'orka.  and  Oxon;  Gate.  Grit,  Great 
Oolite,  and  Inf.  Oolite,  Yorki.,  PkiL 

2.  iniequicostatus,   PhU.     Coralline  Oolite,   Yorki. ;    Calc.  Grit, 

Oxon,  Phil,;  Coral  Rag,  Bemcae  Jura,  Thvr. 

3.  cancellatus.  Bean.     Coralline  Oolite,  Yorki.;  Oolite,   Suthn^ 

land?  PhU. 

4.  demisBUB,  Phil.     Coralline  Oolhe,  Kelt.  Rock,  Combrath,  and 

Great  Oolite,  Yorki.,  PhU. 

5.  Lens,  Sow.     Coralline  Oolite,  Kell.  Rock,  Great   Oolite,  Inf. 

Oolite,  and  Liu,  Yorks.,  PAi/.;  Coral  Rag,  Mid.  and  S.  Eng.; 
Inf.  Oolite,  Dundry,  Conyb. ;  Coral  Bag  and  Oxford  Clay, 
Norm.,  De  C. ;  Comb,  and  For.  Marb.,  N.  of  Fr.,  Bobl. ;  Inf. 
Oolite,  Alsace,  and  Stranen  near  Liixembouig,  jII.  Brong. ; 
Sandit.,  LimesL,  and  Shale,  Inverbrora,  Scotl.,  Mtircli.  ;  Inf. 
Oolite,  Haute  Saone,  Thir. ;  Elligser  Brink,  G.  T. ;  Comp. 
Great  Oolite,  Bernese  Jura,  Thar. 

6.  fagani,  £o(e.    Coral  Rag,  Y'orki.  and  Oxford ;  Calc.  Grit,  Yorka., 

PkU.i  For,  Marb.,  Norm.,  i><C.;  Sandst.andRubblyLimeiL, 
Braambury  Hill,  Brora,  Murch. ;  For.  Marb.,  Wilts,  Lont  ; 
Oxf.  Gay,  Comp.  Great  Oolite,  Bemeie  Jura,  Thur. 

*  Eiogyra  virgula,  AWj. 
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Pcolm  Gbroatu,  Son:  Kelt.  Hack  and  Cortibnuli.  Yorka,,  PhU.;  Coral 
Knc,  KrII.  R<kV,  Cunib.,  For.  Mnrb,,  Itrnil.  Clav,  uid  ItiC 
oAltr,  Mid.>ni]  S.  Eiijt.,  C«i(yft.;  ioni  fUiu,  Nurin.!  D*  C,/ 
Cornb.  and  for.  Mofb,.  N.  df  Pr.,  floW. ;  For.  M«t*>.  f  Mwi- 
riac,  S.  of  ¥r..  Dv/r. ;  Bubbly  Liinnton*,  Ac-.  Braanibiirj 
Hill,  Brom,  JHurtlt.;  t'oi.  Marb.,  Wiltt,  l.oni.;  SuIcutc, 
/fam. ;  CtiliTibai.li,  (l.  T. 

8.  v'lrpiWtenn.  PLU. ;  I  nfirior  Oolilp,  YorkiL, /"Ai/. 

9.  ■    ■    —  mblgvit.  r.*fl.     Lion,  VatU.,Phil. 

10.  snmivalvii,  JToip.     Lias.  Yorka.,  Phil. ;  Inf.  Oolilc,  Mid.  and  S. 

Eiig.,  Coat/b. ;  Liai,  S.  iif  Fr,,  Du/r. ,-  Liai,  U'ciitcrti  JiUnda, 
Senil-,  .Vur^A.,  flit'.  Oolicf,  Kiiv.  urBtilb. /^n(.,'  luF.  Oolite, 
Cnlvadoa,  AriJ. 

11.  latncUotiu,  Sair.    Cortland  Sionf,  Cough. 

IS.  arciiuliu,  Soa.  Cornl  Itaj;,  Mid,  and  S.  V-ng ,  Conyi. ;  Portlnnd 

Dfdt,  Kim.  CIsv,  Hautv  Saoiic,  T&ir,;  Kim.  Clay.  Bemcic 
JiiM,  TViuj'. 

13.  — — . —  aimilii,  San',     Com!  linff.   Mid.  and  S.  En)[.,  Coajift.;  Coral 

tUg.  Narni.  ?  Itr  C. .-  Grral  Oolttr,  Haute  Soonv,  TAir. 

14.  laminatui,  Sme.     Conil).,  hfid.  and  S.  Knt;,,  Cvnfi. 

13,  barbalUK.  -Voip.      Inf.  (Ji)litf,   DTinitry,  Conyb. ;   Liae,  Nonn., 

i)i-  C. .   Inf.  Oolite.  l,irt«,  Knv.  of  Ilalli,  1.uhi. 

Ifl.  viinincui,  Soie,     Oiford  V\ny,  Fit.   M«b.,  and   Inf.  Oolilr, 

Norm..  De  C. ;  Fortui  Marble,  Mallon,  .Vmr. ;  Knbbly  Lime- 
atmie,  S:c.,  Braumbun  H  ill.  Brum.  March.;  Cotal  Kag,  Ilanlo 
Saonw,  Thir.:  Coral  Itnf:,  Yorkih.  aiid  Oxen,  Pit^;  Cale. 
Grit,  Olf.  Clay,  Ilrnit-an  Jura,  Thur. 

1  ?.  olMcurui.  Smp.    Sioiieilii-td,  Sow. ;  For,  Marb. !  Mauria^  S.  of 

Fr„  flnfr. 

18.  anaulaln*.  Sou:     Coriib..  FvltuPrtliain.  .VanA. 

m.  inargiiialut,  WanvralHiinu,  //cm. 

20.  •quainomi*,  ''on  Itue>li.     I.iaa.  Wrwrtiburj,  6'.  7". 

21.  l*hillip«ii,  tolls.     Comp.  (irent  Oiililr,  Hcn.eie  Jlir«,  TAvr. 

22. —  paradoxuii,  Muim.     Inf.  C»oIiie.  Berneic  Jura,  Thar. 

33.  itrialui.  Soil:     Irif.  Ooiilc,  Bempw  Jura.  7'Aiir, 

34.  roTiiruH,  .     fm-aKlolilo:   Inf  Oolilt,  Calrs^o*,  Z>n'. 

25.  pprnonatuii,  Golilf.     Miitel^ftii ;  WaMrraliingen,  O.  T. 

20.  denUUia.  Sou:     l.in>,  BDllcrbad.  <i.  T. 

27,  contnu-iua.  Pan  Hatb.    List,  WitibcrK;  Meiiinf[«n,  C.  T". 

2S.  oaii^liirulalua,  Uotdf.     I.iaa.  Ctilinbacb,  U.  7'. 

1.  Monolia  uliiiaria,  Hrimn,     R«)crii>b«rg;,  6.  7*. 

2.  timilin,  Muml.     pHjinrnlipini,  n.  7*. 

3.  — ^  deniHalA,  Munil.      Hildcahrim ;    Ittikkebcrji :   SuRtd;  WcK- 

bnyeu,  ti.  T. 

4.  coiL(-iniiii«,  Getiif.     Miiidtti :  Wurlemberg,  11.  T. 

I.  Ilagitntviiia,  Iwviuarulum,  .Voir.     Comllinc  Oolilv,  Yntfci.:  Coral  R*i; 

and  Cnlcarroui  Grit,  Oxon,  Phil. ;  Coral  Itagc,  Martbon,  H.  of 

Kr,.  Df/r. 
i   riciduin,  Sam.     Coralline  Oiiltle,  Yc*ka ;   Coral   R*e,  Oxaa, 

PAH.;  Iiif.  Ooliu',  Dundrc,  Co«y4.  .■  Cora]  lU^,  N.  of  Ft., 

ntAI.  ;  Coral  Ras.  Hatit*  fimar,  TUr. 
&  ^ —  nuticiiiD,  Soul.     Loralline  Oolite,  York*. ;  Calc.  Orit,  Oxen, 

PAH. 
4. dmliculum,  Satn.     Coralliii*   Oolit*,  Oiford  Clay,  and   Kill. 

hack.  Yorki.,  PhU.i  Inf.  OitJlto,  Nonn.,  Df  C. ;  Diuirobiii 

Ontitv,  Scnll.,  .VwrrA. ;    i.iu.  Env.  of  B^th,  L<mt. 
A.    ■  TJfcidulum,  PAH.     Combra.^h,  Yortt.,  PAH. 

C.  i)itn*tinctuni,  PAH.     Cnrnb.  and  Onal  Ooltt«,  Vo>tki.,  PAH. 
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7.  PUgioitoin*  CBidiifonn«,  Sov,    Petty  Fnnee,  Gtaacestmliu^  SUmr 

hauer;  Great  Oolite,  Vorkc,  i>ilit ;  Comb,  and  Fw.  Haifa, 
N.  of  France,  BM. 

8.  I  gigaiiteuni,  Sou*     Inf.  Oiriite  ud  Lia*,  Yorka.,  PUL;  In£ 

Oolite,  DundryT  Lias,  Mid.  and  S.  Eng^  Coagh. ;  Lia^ 
Nonn.,  Z)c.  C;  Lias,  N.  of  ¥t.,BoU.;  Lia*,  Westen  It- 
lauds,  Scod.,  March. ;  Inf.  Oolite,  Haate  Saone,  7%ir.  ,•  Bali- 
liogeHj  Han. ;  Lisa,  Malscb,  near  Heidelbei^,  Brviut. 

9.  obscurum,  Soa.     Kell.  Rock,  Mid.  and  S.  Eng.,  Cpi^- 

10.  pectinoide,  Saie.    Lias,  Yorki.,  iiAU. ;  Shale  and  Grit,  Ree&  at 

Dunrobin,  Scotl.,  Mitrek.;  Liu^  Tachiugen;  Waldhaenaer- 
bof,  G.  T. 

11.  punctalum,  Sow.     Inf.  Oolite,  Dundry.    Lias,  Hid.  and  S.  En- 

C'  d,  Coayb.  i  For.  Marb,  and  IdC  Otdite,  Norm.,  De  C  ,- 
,  N.  of  France,  BobL;  Lias,  S.  ctf  Prance,  iJs^. ,-  Lia^ 
Western  Istaods,  ScotL,  Murch.;  Int.  Oolite,  Barandotf; 
Thurnau,  Mtmtt. 

12.  sulcatum.     Lias,  S.  of  France,  £if/r. 

13.  ovale.  Sow.     For.  Marb.!  Maurisc,  S.  of  France,  Ihtfr. 

14.  Hennaimi,   folic.     Lias,  Alsace,  FoUt;  Liaa,  Env.  of  Badi, 

Lotu. !  Lias,  Lyme  Regis,  Dt  la  B. 

1 5.  — - —  obliquatum,  Sota.     Sandstone  and  Limestone,  firaambuTV  Hill, 

Brora,  Sandst.,  Limest.,  and  Shale,  Inverbrora,  Scotl.,  Murch. 

IG.  acuticostatum,  Soar.     SandsL,  Limest,  and  Shale,   Inverbmn, 

Scot!.,  March. 

17. conceDtricum,  Stm.      Lias,  Ross  and  Cromarty,  Scotl.,  Mwrek. 

]S.  transversum,  Fon  Both.     Nipf,  BonGngcn ;  Stufenbei^,  G.  T. 

,  species  not  determined.    Bradford  Clay  and  Great  Oolite,  Mid. 

and  S.  Eng.,  Conyb.;  Lias,  Gundersoofen,  Voltz;  Kim.  Clay, 
Bernese  Jura,  Q.  T. 
1.  Poiidonia  Bronnl,  Gold/,     Lias,  Ubstadt,  near  Bnicbsal,  Heen. 

1.  l.inia  rudis.  Saw.     Coralline  Oolite,  Calc.  Grit,  Kell.  Rock,  and  Great 

Oolite,  Yorks.,  /"Ml. ;  Coral  Rag,  Mid.  and  S.  Eng.,  Conyb.; 
CornI  R«e,  M.  of  Fr.,  BobL;  Rubbly  Limestone,  &c.,  Braam- 
bury  Hill,  Brora,  Murch. 

2.  proboscidea,  Soib.     Inf.  Oolite?  Yorks.,  Phil. ;  Inf.  Oolite,  Dun- 

dry,  Conyb.;  Oxford  Clay,  For.  Marb.,  and  Inf  Oolite,  Norm., 
DtC;  Inf.  Oolite,  Haute Saonc,  7'Air.;  Soleure,B£le,i/(nt.,- 
Coral  Rag,  Weymouth,  Sedg. ;  Inf.  Oolite,  Barendorf ;  Thur- 
nau, Munit. ;  Calc.  (iril,  Beniese  Jura,  Thur. 

!t.  ^^-  gibboBB,  Soie.     Corob.  and  Inf.  Oolite,  Mid.  and  S.  Eng.,  Conyb-; 
Great  Oolite,  Calvados,  Her. 

4,  — —  antiqua,  Soa.  Lias,  Mid.  and  S.  Eng.,  Conyb. .-  Lias,  S.  of  France, 
Du/r. ;  Inf.  Oolite,  Haute  Snone,  7"Air. ;  Elligser  Brink,  G.  T. 

fl.  - — -  heteromorpha,  Deil.     Inf.  Oolite,  Calvados,  I/fr. 
— — ,  speciei  not  determined.     Great  Oolite,  Wilis,  Loiii. 

1,  Avicula  expanse,  PAi^.   Coralline  Oolite,  Oxford  Clay  ?  Kell.  Rock  and 
Great  Oolite,  Yorks.,  Phil. 

•2.  ovalis,  PhiL     Coralline  Oolite  and  Calc.  Grit,  Yorks,,  PAii. 

;!.  — elegantissima.  Bean,     Coralline  Oolite,  Yorks.,  Phil. 

4.  ■■   ■  "■-  tonsjpluma,  Y.  ^  B.     Coralline  Oolite,  Yorks.,  Phil. 

b.  Braamburiensis,  Sow.      Sandstone,    Braambuiy   Hill,    Brora, 

Murch. !  Kell.  Rock.  Great  OoIJIe,  and  Inf.  Oolite,  Vorka.. 
Phil.;  Inf.  Oolite,  Beniese  Jura,  Thar. 

*  jDimn  figantfa,  Deshayea.  The  same  author  coniiderf  that  (lie  genus  Piagio- 
itoma  of  .Sovicrliy  and  Lamarck  should  hf  aupjiressed,  the  species  roiiipibing  ii 
being  reietrible  either  to  Sprndgiitt  at  to  Lima. 
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8.  Avieuld  initnuiTaltii,  Jtoic.  Inf.  OoliM  and  I.tM,  Vorki.,  PhU. :  Oroat 
OtUtle  and  Inf.  Oolitp,  Nvnn.,  Ite  C;  Linn,  S.  of  Kr,  Dufr.; 
OrMt  Aroriicvoiin  Fonnntiuu,  WMtmi  Iilundsi  and  Shell 
l.imevt.  and  Grit,  TorlirowiTt  Socit]itn<I,  .VvrA. ;  Lias  Lyiat 
RpgU,  /><  /a  B, :  Bnlilinjihcn,  llieit.;  [,in*,  Gandcnhofm, 
fvltt:  Full.  E.,  Inf.  Ooltip,  and  Li".  Emr.  of  Balh,  /^M/.f 
Lia«,Cnlr*diN,tffr.;  WiH-^ldini^i;  Kipf, Bopflngea;  Banz; 
LIm,  Miigt-liDir*" ;  Bsimiili,  (r.  T. 

7. •chinnta,  .$«■-.    j.iai?  S saV%..  PMi. ;  Conih.,  Mill,  and S.  F.nf., 

Conyb.  ;  For.  .Marlv.  Norm.,  /)<  C. ;  Brad,  day,  Cornh.,  and 
Pot.  Maib.,  N.  of  Ft..  BM.:  CJrrai  Oolitr.  Ilmttr  Saone, 
Thir. ;  Full.  B.,  Env.  of  Balli,  Lum. ;  Inf.  Ualiw,  BcmMO 
Jur«.  TMiw. 

S.  eyraipM.  I'.  *  B.    IA»;  Yatbt^  PMI. ;  I.laa,  Wf*t«m  Ulanda, 

ScDlL.  Murti. 

9. cmlatji.  .Voir.    (^mb.  and  Brad.  Clay,  Mid.  md  S.  Eng.,  Inf, 

Ouliie,  U<iii(Iry,  Canijli. ;   For.  Mart).,  Norm,  i)#  C 
10.  ^— —  laBcvolaM,  i^oni.     l.iaa,  I.ynn*  Ki^i*,  lit  la  B. 

11. -ovatn,  Sov.     Sionc»fip|d  Slnte,  .Vw. 

12.  — ■ MunNtri,  Brrmn.     Lijs,  hlaticli.  Hrid«tbrr|c,  Itrentt. 

1.  Inocn-amu*  dubiun,  ■Vine.  Liui,  Yorki,  Phil.;  I.iai,  Oinabriiek;  Cr. 
Girliaid,  G.  T 

1.  GcrTillla  niirnlciSdm,  Sote.  Cnraltmc  Ooliff,  Torkt-,  rHlcHTPoiin  Gri(, 
O^fordihire,  PUU.:  0\fatA  Clay,  Mid.  and  S.  Enj;..  Inf. 
OolUc,  Dundrr  HiU,  fouo*.;  Oirfonl  Huv,  Norm.,  Dtla  H.; 
SandaLi  LitnMt,, and Sh.ih-,  Itivcrbroia. Scotl,  March.;  I.ioi. 
GiindmitoffU,  / Wr:  ;  Cnrnl  Ki^,  Wcyniuulh,  Srdg. ;  Inf. 
OnUr*,  Baitiidnrf;  Thiimau,  MuuLi  Cnk-  Grit,  Bi^nima 
Juru,  Thur.;  Ball;  NrnhaniPii.  G«nM;  GfMfnnbnrg,  Nlirii* 
bctjr,  17-  T. 

■  t  acuta,  ^ntr.    CoUv«c<ion,  Sw  :  Omt  Clntitc,  Yotfci.,  /'AiT. 
-  lata,  PhiL     Inf.  ttalfir,  York*.,  PhU. 

■  pvrQuid«H,  /Jw/.     Orfoni  Oay,   For.  Mftrlx,  Grckt  Oolrto,  and 


2. 
4. 


.1. 
6. 
7. 


Inf.  OnlilP,  Norm.,  lU  C. 
■itii]iiB,  />r>/.     Oxt.  CUy  and  For.  Klaib.,  Konn.,  B«  & 
■  monolii,  A-if.     For.  Marb,,  Nonn.,  />»  C. 
•tdhla.  Z>n/.     For.  Mnrli.,  Nonn.,  Dt  C. 


— ,  ipedM  not  tuird.    Coral  Rae.  N«nn.,  Df  C;  Kim.  CUy  andl 
Inf.  Onlilr,  Haiti*  Umina,  Thir. ;  Kim.  Clar,  Bamno  Jura, 

1.  Pwn*  quadrala,  Setu.     CoralKiK  Oolitp.  Krll.  Rock,  and  Great  OoBlc, 

Vorka.,  PhiL  ;  Comb.,  Ititlirick.  Svir. 

2.  mjlIloidBt,  Zaak  Llat,  Guiidernliafni.  I'oUi;  Oxford  Clay,  Dii'n, 

Nimna»dy, /)r*i6..- Nnnhmiuo,  Gprnii;  Witgoiddiigcn ;  Bo]>- 
finjtm ;  Inf.  Oolitic,  Mi-teinRi^n ;  KaMolMrg;,  HAtr,  (1.  T. 

3.  plana,  JTAur.     Kin.  Claj,  lt«niFtp  Jura,  Thur. 

— -,  tpwiM  not  decntminnd      Oiforil  Cluy,  Vorka.,  Pkil. 
I.  rreiiatula  rtniricoto.  Sou-.  Ilintuitd  Botvnrth,  LricnlervliiTr.  Omt)*.  f 
Oloucnitcrthirp,  Hoir. ;  Liai,  Yoikiu,  PAH. 

.  ipecict  not  dplcrnun«d.     Portland  Suni«,  Conj/b.      ' 

L  TrisouvlliW*  anliqiialiiK,  Phil.     Contl.  Oolilr,  Yorka..  P^. 

i.  pallRi>,  PhU.     Oxford  Qay,  York*.,  Pkit. 

I.  PJDn«  lanrrolnlB,  Sou:  Corallisp  Onlilr  aod  CalpamnM  Grit,  Ynrks 
PiU. ;  Inf.  Oolilf.  Dundrj-.  C<my6. ,-  t.iu.  Unna.,  De  C. ; 
Oxford  Clav,  N.  of  Fr,  BM.;  Coral  Ra^.  W«TiiioiiiLh,.lVi^.; 
Solcure,  O'.  T, 

J.  mlti^  Phil.     Ovford  n»y  ana  Kril.  R«fk  r  ToTkfc,  PhO. 

3.  ciinrata,  /t«n.     ComhTHh  and  Great  Oolite,  Yorka.,  Ph^ 
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4.  Knna  Folium.  Y.  ^  B.    Lias,  York*.,  Plul. 

i. pinnieeno,     .    Coral  Rag,  For.  Matb.,  and  Inf.  Oolite,  Nonit, 

De  C. 

6.  granalats,  Soie.     Kim.  Clay,  Wevmonth,  St^. ;  Kim.  Cbj,  Ca- 

hon,  S.  of  Fr.,  Dufr. ;  Liu,  Sl^e,  JtfKre*. 

7.  diluviaua,        .     Liai,  Kaltentlial ;  Fliraingeii,  Stutteardt,  G.  T. 

,  ipeciet  not  determined.     Inf.  OoUte,  Env.  of  Bad),  hvu. 

1.  Mjnilu*  cuneatui,  Ph^.     Inf.  Oolite,  York*.,  PliiL 

2.  amplus,         ,     Great  Oolite,  Norm.,  Ht  C. 

3.  pectinatus,  Soui.     Kim.  Gay,  Weymoalb,  Stdjpriek;  Rodidk 

Limestone,  Dtifr. 
1. lubleevii,  Soie.     Comb.,  Eng.,  Sow. 

5.  iolenoides,         .     Kim.  Clav,  Cahora,  S.  of  ft,,  JDt^. 

6.  Jurenus,  Merian.     Kim.  Clay,  BeraeiE  Jura,  ?%w. 

,  tpeciei  not  determined.     Coral  Rag  and  Inf.  Oolite,  Mid.  and 

S.  Eng.,  Conyb. ,-  Coral  Rag,  Nmn.,  De  C. ;  PortUnd  badi, 

Haute  Saone,  Thir. 
1.  Modiofa  imbricata,  Sotn.     Coralline  Oolite?  and  Great  Oolite,  Yotkj., 

PhU.;  Comb.,  Mid.  and S.  Eng.,  Cmyb. ;  Comb.,  WUla,  L<mt- 
2. ungnlata,  Y.  ^  B.    Coralline  Oolite,  Great  Oolite,  and  In£ 

Oolite,  Yorks.,  Phil. 

3.  bipartita.   Sow.     Calc.   Grit,  Yorkt.,   Plul.;   Saodatone   and 

Limestone,  Bniambury  Hill,  Bnira,  Murek. 

4.  cuneata,  Sote.     Oxford  Clay,  Kell.  Rockf  and  Comb.,  Vorka., 

PkU.;  Inf.  Oolite,  Mid.  and  S.  Eng..  Ctmyb.t  Lias,  Norm., 
De  C. ,-  Lias,  Weitem  Iilandi,  Scotl. ;  Sandit,  Limeat,  and 
Shale,  InverbroTB,  Scotl.,  March. ;  Hobenitein ;  Ferriferooi 
Oolite,  Bavaria  and  Wurtemberg,  Mmut.;  Camp.  Great 
Oolite,  Berneae  Jura,  Tkur. 

S. pulcbta,  PhU.     Kell.  Rock,  Yorka.,  PhU.;  Oolite,  Sutberlaiid. 

e.  plicata,  Soa.    Inf.  OoliU,  York*.,  Phil.;  Comb.,  Mid.  and  S. 

Eng.,  Inf.  Oolite,  Dundry,  Conyb.;  Portland  Beds,  Haute 
Saone,  Thir.;  Full.  E.,  Somenet,  Zoni./  Portland  Bedi, 
Kim.  Clay,  Berneae  Jura,  Thttr. 

1.  Bspera,  Sotc.     Inf.  Oolite,  Yorki.,  PhU. ;  Comb.  Mid.  uid  S. 

£ng.,  Conyfr. 

8.  Scalpruin,  Sme.     Liai,  Lyme  Regis ;  Lias,  Yorks.,  PkU. ;  Liaa, 

S.  of  Fr.,  Dufr. 

9.  Hillana,  Sate.     Liaa,  Yorks.,  PktL;  Liaa,  Mid.  and  8.  Eng., 

Conyb.;  Full.  E.?  Env.  of  Bath,  Lotu. 

10.  la^vil,  Soa.     Liaa,  Mid.  and  S.  Eng.,  Conyb. 

11.  depreua,  Sow.     Lias,  Mid.  and  S.  Eng.,  Conyb. 

12.  minima.  Sow.     Liaa,  Mid.  and  S.  Eng.,  Conyb. 

13.  tulipea,  Lam.     Oxford  Clay,  N.  of  Fr.,  Bobl. 

14.  . — -.—  pallida.  Sow.     Shale  and  Grit.   Dunrobin  Reefs,   Sic,   Scotl., 

Murch. 

15.  gibbosa.  Sou.     Inf.  Oolite,  Env.  of  Bath,  Lont. 

IB.  Tivida,  Gold/.    Meti,  G.  T. 

17.  venlricoaa,  Goldf.     Soleure, /fofn. 

18.  Thirrire,  FoUx.     Kim.  Clay,  Bemeae  Jura,  TAur. 

19.  atriolaris,  Mirian.     Kim.  Clay,  Bemeie  Jura,  Thur, 

20.  elegans,        .     Great  Oolite,  Calvados,  Her. 

21. —  lequiplicata.  Von  Strombeck.     Kahleberg,  Echte,  G,  T. 

,  apeci«notdetemiined.  Liaa,  Gunderabofen,  Foitt ;  Liaa,Balli, 

Lorn. 
1.  LithodomuB  Sowerbii,  Thur.     Coral  Rag,  Bernese  Jura,  Thur. 

,  species  noi  determined.     Inf.  Oolite,  N.  of  Fr.,   Bobl. ,-   Inf. 

Oolite,  Env.  of  Batb,  Lotu. 
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1.  Cii«ma  mitiM.  or  GTypluen  mimn,  Phil.    Coral.  Oolite  Bnd  C'nlc.  Grit, 

YotI«..  Phil. 

2.  r  cisMt,  Smith.    Bradfonl  Clar,  Mid.  uid  S.  Eng.,  Coajfi. 

3.  B#rno-jurtn*ii,  Tliur.     C«1e.  Orii,  Kcrnriw  Jiir»,  Thur. 

,  *|ipcie>  Rot  determined.     For.  Marb.,  C«Tnb.,  knd  Brad.  CUj-, 

a  WllU.  J!,Dni. 

]•  Unio  pvrFKrJNui.  /'At/.     Comb,,  Yorkt.,  /'At'. 

t. Abdui-tun,  Phtl.     Inrrrior  Onlilt  and  Lim,  Y«Tk(.,  Phil. 

3.  eonciiinuii,  Saw.     Litw,  York*-,  Phil.;   Inf.  Oolite,  Mid.  uid  S. 

Enf;,,  Conj/b. ;   Inf.  Ooliiu,  Lioi,  Kov.  of  Bath,  /.ooi. ;  l.iM, 

Mu)^liiigm.  Uimindt.  (•'.  T'. 
4<  ■■       crimtuxculiu,  Smv,     Liu«,  York*.,  /'Ai/. 
•. Lisicri,  Sao:     Ua»,  Yorkt.,  PhU. ;  Inf.  Oolite,  Mid.  and  S.  Eiig., 

&  -^  ersHiuiinui.  Ji'(ki>.  l.ioa.  Mid.  uid  S.  Etift.,  Caayb.;  Liu,  Norm., 
Z)<  (',;  Por.  Marb.  f  Maiiriac,  aiid  Inf.  Oulit*.  Uier,  !>.  of 
Fr.,  Wu/r. 

1.  Trigonia  coittuta,  Sow.     Coniltine  Oolite,  Great  Onlilv,  and  Inf.  Oollltt, 

Yorki.TAi'.;  Comb.,  For.  Marb,,  and  Brad,  day.  Mid.  and 
S.  Enj;!',  Inf,  OoHtv,  Uiiiidry,  Congh.;  Oxibrd  CIbv,  For. 
Marb..  and  Inf.  0<.lil«,  Nomi,  fli- C, ;  Otfon!  Cinv,  N.  of 
Fr.,  liahl. ,-  Kiin.  CIny  and  Inf.  Oalil*,  Haiilc  Siioiir,'  Thir. ; 
Linn,  Oundcrihoa-ii,  I'oltx ;  Inf.  OAlitc  F.nr.  nf  Bath,  Lotu.; 
Coral  Rng,  VI tymoMh.  Srdi). ;  I'orta  H'ntpbalicai  Hoben- 
Mein.  Mutul. :  Uanx.  G.  T. 

2.  claTtUata.  Sua/.  CiimllinpUolitc.Kfll.Rutk,  and  Comb.,  York*., 

Phil. ;  Portland  Stniin  ami  Comb.,  Mid.  and  S.  En^l.,  Inf. 
Oolite,  Diindn-,  Caayb.;  Oxford  Clay.  Norm.,  Dr  la  It.; 
Oxford  Clay.  N.  of  Fr.,  Jtobl.;  Kim.  ClayT  AnRoulfmc. 
Dafr.:  Sandit.,  Shale,  Jtrc,  Inverbrurn.  Scot!.,  Marph.;  Coral 
Hag  and  Inf.  Uoliii',  Hault  .Shoiiv,  Thir.;  Coral  ttog,  Wey- 
nioulh,  SrJg.;  Kim.  Cluy,  Cklc  Grit,  ItrrneiM>  Jiir«,  Th»r,i 
Vjagoldin^tn ;  SRifmlirr^ ;  Elminien  Saiiditone,  G.  T. 

S.  eoitjunfcmt,  Phil.     Uml  Oolite,  Ymk*.,  Phil. 

4. itrijtu.  Sor.  Inferior  Oolil«,  YorkB.,  PhU.;  Inf.Oolil«,  l>tindTy, 

Coxffb. :  Inf.  Oolil*.  Norm.,  Dt  C. ;  LIm,  S.  of  Fr.,  Du/r. 

3. anpilHta,  .S»iB.     Inf.  Onljt*,  Yorka.,  PhU.;  Inf.  Onliio,  iifar 

r'ponic,  Siif. 

a. litemU,  1'.  ^  B.     Lini,  York*.,  PhU. 

7. gibboia.  Sow,     Fortland  S[<in«,  Conyi.,~  FvtmI  Mwb.,  Norm,. 

Vf  V. 

B. duplicala.  .^ou'.     Inf  Onliw,  Mid.  and  S.  En)-.,  Coujfi.i  Fur. 

Marb.,  Norm.,  De  C. 

9.  cloDgata,  Sow.     Oxford  Clay,  Norm.,  Dt  C;  Oxford  Clay, 

EnK.,  AW. ;  Great  Oolitr,  .Mnc«,  Calli ;  Comb.,  Wilti,  £oiu. 

10. tmbrkBU,  Snw.     (in-ai  Oolite,  AncUff;  U'flta,  Cv^ttoit. 

II, eunnidalB,  Sow.     Great  Oolite,  .tDcliff,  Coointt;   vw.  Coral 

RflR,  Ilnuie  Saone.  Thir. 

13.  Pulliu,  Suic.     Grrut  Uolil?,  AnclifT,  Ceoktim. 

13.  navii.  Lam.     Lim,  Giindenbofen,  f'oUt. 

H.  inrtirva,  RnuH.     Portland  Bedi,  Tiibury,  Wilto,  Btiull. 

IS.  noduloia,  l.am.     Kim.  CIdt,  llaTre:  Br«y,  Piu. 

,  tprcie*  not  deierrniued.  C«val  K^,  Midi,  and  S,  Eng.,  Covyb. ; 

Coral  Bju,  Nomi.,  Dt  C. 
I.  Noeula  elliptic,  Phil.     Oiford  Pay,  Yorki..  PhU. 

3,  nuda,  )'.  J^  R.     Oxford  CUv,  Yorki..  Phil. 

t. vtriabili*.  Sow.     Great  Oolite  and  Inf.  Ooltl*,  YoA*.,  Phit.i 

GTMt  Oolite,  AnelilT,  near  Balli,  Coolitw. 
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4.  Nucula  LachT^rma,  Soa.     Great  Oolite  and  Inf.  OgUte,  Yorka^  mL,- 

Great  Oolite,  Anctiff,  Soa. 

5.  axiniformii,  Phil.     Inferior  Oolite,  Yurka.,  P&U, 

e.  Ovum,  Soa.     Liaa,  York*.,  Phil. 

7. peciinata,  Sow.  Oxford  Clay,  Nonn.,  De  C;  Brad.  Clay* 

Wills,  Lorn.  , 

8.  clariforrois,         .  Lia«,  S.  of  Fr.,  Dt^. 

9.  inucronata,  Soa.  Great  Oolite,  Anch^  Wilta,  CooIu<m;  Baa^ 

G.T. 

10.  Stahlii,  Broun.     Lias,  Ulratadt,  near  Heidelberg,  Brom. 

11. aeuminata,  Mirian.     Oxf.  Claj,  Bemeie  Jura,  Thur. 

12.  medio-jurensis,  Thar.     Osf.  Clay,  B«nie>e  Jura,  Tkur. 

13.  Hammeri,  Dtjfr.     Guudenhofen,  O.  T. 

14.  lobato,  yo»  Buck.     MetzinKen;  Nipt,  Bopfingeo,  G.  T. 

15.  aubovalii,  Ooldf.     Wesseramngen,  O.  T. 

16.  roatrata,  GoUfi     Waaseralfingen,  O.  T. 

17. elongata,  Goldf.     Wagaeralfingen,  G.  T. 

18.  ■  arcacea,  Gold/.     Bonz;  Baireuth,  G.  T. 

,  ipecies  not  deterniined.     Coralline  Oolite,  YoAa.,  PiiL;  In£ 

Oolite,  Duodry  j  Lias,  Mid.  and  S.  Eng.,  Cauyb. ;  Kim.  Qaj, 
Bernese  Jura,  Thur.;  Lias,  Bahlingen,  G.  T. 

1,  Pectuncului  roinimua,  Sae.     Great  Oolite,  AnclilT,  Wilts,  CoolcKm. 

2,  oblonguB,  Soar.     Great  Oolite,  Ancliff,  Wilts,  Cookion. 

1.  Area  quodrisdcata,  Soie.     Cotal  Rag,  Malton,  Soa.     Condlitie  Oi^te. 

Yorka.,  PhU. 

2.  smula,  Phil.     Coralline  Oolite,  Yorka,,  Phil. 

3.  pulchra,  ^ou.     Great  Oolite,  Ancliff,  Wilta,  CooiMom;  Rocbelk 

Liraesloue,  Dafr, 

4.  — ~-^  trigoneUe,  Wasseratfingen,  Hcsa. 

5.  elongata,  WaaseratdogeD,  Hcen, 

6.  rostrata,         .     Wasaeralfingen,  /latn. 

7. raedio-jurenaia,  Jliur.     Oxf.  Clay,  Bemese  Jura,  TAur. 

,  species  not  determined.     Lias,  Mid.  and  S.  Kng.,  Conyb.  ;  Brad. 

Clay,  Wilta;  Full.  E.,  Inf,  Oolite,  Env.  of  Bath,  io«.;  Kim, 
Clay,  Bemese  Jura,  Thur.  ;  Liaa,  neai  Heidelberg,  Bromi. 

1.  Cucull^a  oblonga.  Sum.     Coralline  Oolite,  Yorks,,  PAi/.  ,■  Inf,  Oolite, 

Dundry,  Conyb.;  Inf.  Oolite,  Barendorf;  Thurnau,  Mmut. 

2.  contracta,  Phil.     Coralline  Oolite,  Yorks,,  Phil. 

3.  triangularis,  Phil.     Cotallioe  Oolite,  Yorks.,  Phit. 

4.  pectinata,  Phil.     Coralline  Oolite,  Yorks.,  Phil. 

3.  elongata,  Sow.     Coralline  Oolite?  and  (ireat  Oolite,  Y'ork!., 

Phil. ;  Rochelle  limestone,  Dufr.     Cross  Hands,  Gloucenu- 
shire,  Sleinhauer. ;  Winzingen,  Wis;;oldiiisen,  G.  T. 

6.  conclnoB,  Phil.     Oxford  Clay  and  Kell.  Rock!  Yorka.,  PhU. 

7.  imperialia,  Rtan.     Great  Oolite,  Yorks.,  Phil. 

8.  cyUndrica,  Phil.     Great  Oolite,  York*,,  Phil. 

9.  cancellata,  Phil.     Great  Oolite,  Yorks.,  PluL 

10.  reticulata,  Bean.     Inf.  Oolite,  Yorks.,  PhU. 

11.  minuta,  Sow.     Great  Oolite,  Ancliff,  Wilts,  Cootton, 

12.  rudis,  Sow.     Great  Oolite,  Ancliff,  Wilts,  Cookion. 

13.  parralfl,  Miaut.     Oxf  Clay,  Bemese  Jura,  Thur. 

tl4. decusBBta,  Sow.     MisCelbach,  Baireuth,  G.  T. 

,  species notdetermined.   Oxford CIny,  HauteSaoae,  Tlur.   Lias, 

Yorks.,  Phil.;  Lias,  Mid.  and  S.  Eng.,  Conyb. 

1.  HIppopodium  ponderoaum.  Sow.  Coralline  Oolite  and  Liaa,  Yorks., 
Phil. ;  Lias,  Mid.  and  S.  Eng.,  Coayb. ;  Inf.  Oolite  Calva- 
dos, Desl. 

1.  Iiocardia  rhomboidalis,  Phil.    Coralline  Oolite,  Yorka.,  PHH. 
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3.  Itucardia  (iiniida.  fhU.     Cnlc.  Grit.,  Voriu..  PkH. 

it,  mill i III «,  .IW.  I'orub.  uid  timtl  Oulilef  Vorlu., /'Aif./C'Unib., 

Wilu,  l,OKt. 
A.  concentric*.  Sate.    Great  OoKw  and  Inf.  Oalttii,  Yorkiu,  PhU. ; 

Oiriib.,  Niuthamptoaifiire,  Saie, :  Full.  E.,  Somenct,  Lont. ; 

InC  Ooliip,  Calcado),  l)r*L 

S.  ai^ulaM,  Phil.    GrMi  Uolit*!  York*..  Phil. 

6. rottrstB,  Sim.   GkaK,itmhii«,  .Vow.    Iiif.  Ootllr,  York*.,  POL  f 

Coim|i.  Crt.M  Ooliii'.  Brinfiw  Jurn,  Thur. 

7.  itriata.  li'Orb.    Kim.  Ciur.  Cortland  BpiIs,  HauU  Saonr.  Thlr.; 

Poitlfltid  BnU,  Khii.  fSity,  Hcitimp  .Pura,  Thur. 

8.  — — •  vxci>nlTic«,  f'uUx.     Portlmiil  B*<lis  Kim.  (liiy,  Bmi«te  Jum, 

TkuT. 

9.  — ■ — -  inflaik.  I'oltt.  i'ottlnnd  Bcdi,  Kim.  Cj»y,  ItrrncM  Jura,  Thur, 
lOi  carinntn.  /Wft.     Kim.  tTjj-.  BcraSM  Jtiro,  Thar. 

11,  cmtiiUla,  I'oUs-     Kim.  Clar,  Bktim*  Jura,  Thur. 

,  «perii>»  not  dd*miin»J.     l-or.  Mark,  Nonii.,  D*  C 

1.  Cirditn  limilii,  .SniP.     (.'orallinc  Oitliir,  Great  Oolitr,  and  Inf.  Onlilr, 

Yotka.,  PM. ;  Inf.  Oolftt,  Diudiy,  Conyi. 
3. lunulsu,  .Von-.  Inr.  (Mile,  Uundir,  Comvb. ;  Inf.  Ooliir,  Norm., 

3.  ■  — ■  itrtaln,  Smir.     lAan,  Norm. .'  t)f  C.     Inf.  Onlllp.  B*tii,  •Vuo'. 
,  ipecin  not  dclftrnincd.     I'onluid  Slone,  CoKi/b. 

1.  Ciirtiirin  tulutiiiii,  P/iil.     I'Dralliii*  (Joliic.  YorkL,  PHI. 

3. diHimilp,  .VoK,     Ki-ll.  Kock,  Y(irk).,  P/HL:   Portland  Stone, 

Pbnland,  .Vmt.;  Kuckn  of  the  OoUlc  *vti«it,  Bratinburj  Hill, 

Brora,  .Varri. 
3, dtriaaidmm,  PM,     Conib...  Yorki-,  PJUl. 

4.  coguatuui.  PHI.     GnM  Ooiil*.  York*.,  PAH, 

a.  acutaugulum,  /**■/.     (iwnt  OolHa  and  Inf.  Oolite.  Yo«kL,  PtU. 

e,  afmif-lsbnioi,  PkU.     Gnat  <MiU,  York*.,  PM. 

7.  iniTcmiii.,  PHI.     Inf.  Oolilr,  Voiki.,  PliU. 

8.  ilrintuhim.  .Soir.    Stuidft,  Linrnt.  and  Shnic,  Invcrbrom,  Scot* 

land,  Murch.t  Inlcrior  Oulitc,  York*..  Phil. 

9.  sibberulam,  PM.     Inf.  Oolitr,  Yorkt.,  Phil. 

10. imne«.tiini,  ■¥010.     Lint,  York*..  PhU.;  SandM.,  LimraL,  (tc, 

Inrerfanini,  .VurtA. 

II.  tnulliemlaluin,  ttean.     Lias.  York*.,  Phil. 

I.  MjifConcka  crana,  £<iiF.   Iiif.Oolilo,  Daiiiiiy,Briirimriilye;  Inf.  Oolite. 

Nonnandy,  D*  C 

1.  Aflsrl* ■  eimaata, Smr.   Ponl*nd .Stone, S.  F.ng. ;  Inf.OoIit«'f  Dundiy, 

Conyb. 

2.  iTitcavni*. Sou:   IntOolilf,  Dundry,  Catij/b.;  Inf.Oolile,  Nana., 

Dt  C. ;  Bopfiiigen :  Laiirlihrim,  11.1111,  G.  T. 

!3. plannu.  .V<n<-.    Inf.  Oolii*.  Nom>.,  D#  C;  Br«>dt  0«y,  N.of 

Pr.,  Robl. 

4.  trigonal]*.  Sow.     InC  Oolil*.  Dundiy,  AAnjtotf. 

S. orlricularu,  Sine,     (ireal  Oolilr,  Aiiolil)*,  Wilt*,  Cooibon. 

«. , —  pumila,  Sov.     Grrai  Oolil4>,  .\nclifl;  Wllti,  Coottom,-  Rechalt* 

I.tmaMona,  Du/r. 

7. Voltiit,  //(pa.     Fallon,  ntar  Vetoul.  Hon.;  Ham,  C.  T. 

8. ■ —  nii>dii>-jurtniai,  Tjinr.     Oxf.  Clay.  Ei«t«MP  Jura,  Thur. 

9.  —  modiolaria,  OoU^.     Nennatidv ;  Wuriembcrg,  O.  T. 

10. uvaU,  SmM.     Coralline  Oolii'e.  Wilu ;  Oxon ;  VorkL.  Phil. 

II, «Ie«sii*,  Sow.     Coralline  Oolite  and  Inf.  Ooliif,  Yorks.,  PbU.  ; 

ItocliBllc  LiinMt,  D¥/r.!  Sh«D  Limcit.  and  Calc.  Gttt,  Port- 

■  Crtiiiui  «t  rhllDpi  i>  the  Mturlr  of  Souvrhy. 
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Swet,  ftc,  Mnrck.;    IJmeit,  Shale,  SutdaL,  Imtfbm*, 
urek- 

12.  Aitarte  aliens,  PhU.     Coralline  Oolite,  Yorka.,  PUL 

13.  extensB,  Phil.    Coralline  Oolite,  York*.,  PliiL 

14.  carinaca,  PhiL   Calc.  Grit,  Oxfoid  Oay,  and  KelL  Rock,  Yorica^ 

PhU. 

15.  lurida.  Sow.  Inf.  Oolite,  Dnndry,  Cmt^-i  Oxford  Clay,  Yorka., 

Pha. 

Ifl.  minima,  Phil.     Great  Oolite,  Inf.  Oolite,  and  Uaa,  Yorka., 

Phil.  ;  Kim.  Cla^,  and  Coral  Rag,  Hante  SMne,  TJkir. 

,  ipeciea  not  determined.  Liaa,  Mid.  and  S.  Eng.,  CVnyfr.;  Coral 

Rag  and  Kim.  Clay,  Haute  Saone,  Tiir. ;  Comb.,  WQia, 
Loiti. 
1.  Venn*  varicosa,  foto.    Felmenhsm,  A>v. 

,  specie!  not  determined.  CoraL  Oolite,  Calc.  Grit  and  Liaa,  Yorka., 

Phil.;  Portland  Stone,  Smiik;  Coral  Rag,  Norm.,  Dt  C; 
Sandst.,  Shale,  Sec.,  Inverbrora,  ScotL,  Murch. 
I.  Cytherea  dolabra,  PhU.     Great  Oolite,  Yorka.,  PiU. 
3.  trigonellari*,  folU.     I.iaa,  Gundetahofen,  Folt*. 

3.  lucinea,  yollx.     Uaa,  Gunderahofen,  VoUx. 

4,  cornea,  Vollt.     Lia«,  Gunderahofen,  Toflj. 

,  species  not  detennined.     Coralline  Oolite,  Yorka.,  PhU. ;  Liat, 

N.  of  Fr.,  BM. ;  Kim.  Clay,  Bernese  Jura,  TAar. 

1.  Pnllastra  recondita,  PhU.     Great  Oolite,  Yorlca.,  PhU. 

2,  oblita,  Phil.     Inf.  Oolite,  Yorks.,  PhU. 

,  apeciea  not  determined.     Lias,  Yorks.,  Phil. 

1.  Donax  Alduini,  AL  Brong.    Inf.  OoliuT  N.  of  Fr.,  SM. ;   Kim.  CUy, 

Havre  end  iiie  i\ir^.  At. Brong.;  Kim.  Clay,  Bernese  Jura, 
Thur.;  Nipf,  Bopfingen;  Rautenberg,  Scheppenitadti  Kahle- 
be^,  Echte,  G.  T. 

2.  Saussunt,  M.  Brong.     Kim.  Clay,  Bemeae  Jura,  Tktr. ;   KaUe- 

berg,  Echte,  G.  T. 

1.  Corbis  hevis,  Sow.     Coralline  Oolite?  Kell.  Rock?  Yorka.,  PkU.;  Mm- 

sham  Field,  Ojtford,  Smith. 

2.  ovalis,  PhU.     Kell.  Rock,  Yorks.,  PhU. 

3.  uniformit,  PhU.    Lias,  Yorks.,  PhU. 

1.  Tellina  ampliata,  PhU.     Coralline  Oolite,  Yorka.,  PhU. 

2.  incerta,  Thur.     Kim.  Clay,  Bernese  Jura,  Thur. 

1.  Fiammobia  Ifevigata,  PhU.     Coralline  Oolite,  Great  Oolite,   and  Inf. 
Oolite,  Yorks.,  PhU. 

1.  Lucina  crasaa,  Sow.     Sandstone  and  Rubbly  Limestone,    Braambury 

Hill,  Brora ;  Great  Arenaceous  Formation,  Western  Islands, 
HQotl,  March.;  Calc.  Grit,  Yoiks., /'Ai/. ;  Lincolnshire,  Sor. 

2.  lyrau,  P/,U.     Kell.  Kock,  Yorks.,  PhU. 

a.  despecta,  PhU.     Great  Oolite,  Yorks.,  Phil. 

4.  Elsgaudie,  Tliur.     Kim.  Clay,  Bernese  Jurs,  Thur. 

,  specica  not  suted.  Coral  Rag  and  For.  Marb.,  Norm.,  Z)e  Cob.; 

Inf.  Oolite,  Yorks.,  PhU.;  Shale,  &c.  Inverbrora,  ScotL, 
March. 

1.  Sanguinolnria  undulals,  Soie.    SandsL,  LimesL,  and  Shale,  Inverbrora, 

Scutl.,  March. ;  Calc.  Grit,  Oxford  Clay,  and  Combraah 
Vnrks,,  Phil. 

2.  — — -  elfgnns,  PhU.     Lias,  Yorks.,  PhU. 

,iiptciea  not  determined.  Lias,  Ross  andCroraartv,Scatl.,iViireA  ■ 

Lias.  Yorks.,  PhU. 
1.  Corbul.i  ciirtansala,  PhU.     Coralline  Oolite  and  Kell.  Rock,   Yorki 

r/iu. 

i. depressa,  Phil.     Grcal  Oolile,  Yor  ks.,  PhU. 
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3.  CorbuUI  cnriliuidr*,  Piii.  Lia*.  Yurkt.,  Phil.;  Lima,  UflvnlingCD,  0. 7'. 

4.  ol»i-uru,  Saw.     Ilrarn,  Murth. 

,  «pt>(-ii->  nol  determined.    For.  Marb.,  Wilu,  Iahu.  ;  Kint.  Cla;r, 

Bcraiw!  Jan.  Thta: 
1.  Maelra  gibbon,  Yot.  Marb..  Norm,  Jit  C. 
I.  Ampliidmina  ilccuriiitiiiii,  Ph'tl.   i^onih.  *tid  (tr^M  Oulite,  Yorki.  PhU.  ; 

Kini.  C  luy  '.  and  Girat  Oolite  !  Hniiti>  Siioiip,  TItW. 
3. reniinimi,  Phil.  Cnralline  Ooiiic'  and  Krli.  Itock,  Yorkn.,  PhU.s 

Kim.  tlay,  llfivrc,  Ph\l. 
3. lecurironnr,  Phti-     Cunili.,  luf.  Uulitf,  Vorks.,  Pliil.;  Kitn. 

C!.iy,  HJiii-,  PhU. 

4.  iIoui>rif<>rini>,  PM.     Liu,  Yorki.,  PAiL 

5.  roiuiidnlum,   PM.       Lias,  Yorki.,  /'Jij. ;    Liu,   Bahling«n ; 

WiilclliuvnBvrliol',  U.  T. 
1.  Lutram  Jurasai,  Brimg.     For.  Marb.,  Lirny,  Mvuitr,  Brotiy. 
I.  Uutroclixna  torliioia,  .*ojr.     Inf.  Ooliti",  York*.,  PkU. 

1.  M}'a  Ulprsta,  Soa:  Coinllinc  Oolite,  Calc.  Grit.  Oxford  Ctny,  Krlloirny 

liDck,  Comb.,  Inf.  Oolitr,  nnd  Liu,  Yorki.,  PkU.;  Shale, 
Swidttone.  mid  Limnlone.  Imrerbrota,  Scoll.,  March. 

2.  — —  depreiNt  ^ovi.     Uxfonl  CWF  Yvtks.,  Phil.;  Kim.  Ctavf  Angou- 

l*ni»,  Du/r. ;  Kim.  Clay,  lliivr»,  Pliil. ;  Sliule,  Liiueituiiv, 
and  Saiiditone,  InveriirotB,  Scotl.,  Jilnnlk, 

3.  caleriformif,  /'At/.     KeU.  Hock,  Gteal  Uuliic,  and  Inf.  Oultti-. 

Yofki..  Phil. 

4, ailata.  PAU.     Inf.  Oolil*,  York».  Ptil. 

5,  tpqiiHti,  Phil     Inf.  Oolilp,  Y'ork*.,  PAH. 

0, V  MriplA,  .Void.     Inf.  Oolite.  Uundry,  Congb.;  Great  Oolite,  AU 

uce,  Brong.;  Mioaceoiu  SandaWne,  Weitcrn  liland),  ScotL, 

Mnreh. 

7. Mondibuli,  Soa.     Riro-  Clity !  Vmi,  of  Aiiguulftiic,  Di^r. 

8.  '  angulifrra,  .SW.     Ctiviil  Oalit«,   llaqt«  Saoii«i,   Thir. ;   Liat,  Al- 

wcv,  f'o/ft;  Fuller'!  Kaith,  Environ*  of  Ilaili,  Loiu.;  Citic, 
Grit,  Bemete  Jura,  Tliur. 

1.  Pholadomya  Murcliiunii.  Suie.     SoxidHoiie,  Limpitone.  and  Shale,  In- 

verbrura,  Si'oll.,  Murck,;  Conltliie  Oolite T  and  (umbrwli, 
YorkR.,  PhL;  Inf.  Oolitp,  Nomiand),  Dt  Cau.;  Kim.  Gay, 
RctnffM)  Jura,  Thar.;  NIpf,  Itopfin^cn;  Mctxingen;  Porta 
Wrstpholico,  6'.  T. 

2.  (iniiilci,  PhiL     (.ale.  Grit,  Yorkt..  PM. 

3.  dcltuidea,  Swr.     Calc.   (iril.   Yorki.,  Pkit. ;  K«D.   Rock  ami 

Coiiibrwh,  Midi,  and  S.  Eiigl.,  Comb. 

4.  ohMileta.  PhU.     Oxford  CUy  and  Kcll.  Itock,  Yorkn.,  PkO. 

S, ovalii,  .^ow.    Conibnuh,  Vorki., /'Ail. :  Potiland  Stone,  Corngt.; 

Oxford  Clay,   Normandy,   l)tC. ;  Kim.  Clay .'  .tngoullmc ; 

Uoclxlle  Limmtiiiie,  Dt^fr. 
4, •ct>tiroaKla,>fo».  nicAtOnliic.  Ynrk>, />Aif.;  Kini.Clav,Cahar«, 

S.  of  t'r.,  /)N/r. :  Kim.  Clay  F  Anftoulfme,  tiufr. ;  kiiu.  Cloy, 

Ilauto  iiiaonc,  JTAir.,-    Urora,  forty;   I'orUand  Beds,  Kim. 

Clay.  Elemew  Jura.  Tkvr. 

7,  — ■         Dan«,  Phit.     Great  Oolitr,  York*.,  PAiL 

8,  producto,  Sou:     Grent  OolilcT  Votkn.,  Phil. :  Cornb.  and  Inf. 

Oolite.  .Midi,  and  S.  I^n^I..  (-onyft. ;  Cumb.,  Willi.  Lont. 

9,  ^— —  obliqiiata.  PkiJ.     (irtnt  Oi>llti>,  Inf.  Oolite,  and  Lisji,  Yotko., 

PkU. 

10.  fidicuU,  Sou.     Inf.  Oolite,  York*..  PM. ;  Conib.,  Mid.  and  S. 

of  ^ng. :  Int  Oolite.  Dundrv,  Canyt. ,-  Liw,  Norm.,  Df  C ; 
Comb.,  Wilti:  Full.  E-,  But.' of  Bath,  J^t.;  Salcute./im./ 
Iitf.  Uoliic,  ilaute  Saonc,  TUr. 
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11.  PhoIadumyB  oblusa.  Sow.     luf.  Oiilite,  DnridTy,  Cotufb. 

12,  ambigua,  Sow.     luf.  Oolite,   Dandrv.  Coni/b.;   Oxford  Gmj, 

Norm,,  Dt  C;  Urn,  S.  of  Fr,  Di^r.;  Uaa,  Alsace,  Foltz; 

Lias,  Bath,  Lorn.;  Liu,  Soleure;  Liai  Bahtineen,  yo» Buth, 
13. tequalis,  Sow.     Weymiiuth,  Sow.;  Inf.  Oolite,  Norm.,  Dt  C.f 

Liibbecke,  Mindcn,  G.  T. 

U.  gibboiB,        .     Lias,  Norm.,  Dt  C. ;  Soleure,  Han. 

15. Protei,  Brong.     Rochelle  LiniMt.,  flu/r. ;  Kim,  CUy,  Htne 

and  the  Jura,  Brong. ;  Portland  Beds  and  Kim.  Clay,  Haute 

Saone,  TiiiV.,-  Kim,  Clay,  Bernese  Jura,  TAur.;  Kahlebrnr, 

Echte,  6.  T. 

16.  clatbrata,  Mun$l.     Bavaria;  Hohenitein,  Sasony,  Jlfiawi. 

17,  anguntata.  Sow.     Kim.  CUy,  Calc.  Gril,  Bemeae  Juis,  Tkur. 

IS.  cardiiformia.  Gold/.     Mammere,  G.  T. 

19. concentrica,  GaldJ.     Soleure,  B,  T. 

20.  decuiaata,  GoWj.     Wurtemberf;,  G.  T. 

,  ipeciea  not  detcnnined.     Oxford  Clay,  Haute  Satme,  Tlir.,- 

Oxford  Clay,  Bernese  Jum,  Thur. 
1.  Pam^MMt  Ribbosa,  Sow.     Urrat  Oolite?  Yorka.,  PhU. ;    ltd.   Oolite, 
Dundry,  Conyh. 

1.  Pholaa  recondita,  Phil.     Coralline  Oolite,  Yorks,,  Phil. 

2.  ?  comprewa.  Sow.  Kim.  Clay,  Oxford,  G.  B.  Smith. 

MoLLUlCA, 

1.  Dentaliiiin  giganteum,  Phil.     Lias,  Yorks,,  Phil. 

2.  cylinddcum.  Sow.     Liai,  Mid.  and  S.  £ng.,  Conyb. 

,  species  not  determined.     Calc.  Grit,  Yorks,,  PhU, 

1.  Patella  latissima.  Sow.    Oxford  Clay,  Yorks.,  PhiL ;  Oxford  Clay,  Mid. 

and  S.  of  Eng.,  Conyb. 
2. ruROsa,  Sour.     For.  Marb,,  Mid.  and  S.  of  Eng.,  Conyb. ;  For 

Marb.,  Norm.,  De  C. 

3.  lievia,  Souk     Lias,  Mid.  and  S.  of  Eng.,  Coiii/b. 

4.  lata,  Sow.     Stoneafield  Slnte,  Sow. 

0.  ancjloidea.  Sow.     Great  Oolite,  Ancliff,  Wilts,  Cootion. 

6.  nana.  Sow.     Great  Oolite,  Ancliff,  Wilis,  Cooiion. 

7.  discoidc9,  Schlol.     Lias,  Gundcrshofen,  I'oltx. 

8. papyracea,  Goltif,     Lias,  Baaz,  G.  T. 

1.  Emarginula  scalaria,  Soiu.     Great  Oolite,  Anclifli  Wilts,  Cooktan. 
1.  Pileolus  plicatus,  >SoTc     Great  Oolite,  Wilts,  Zotu. 

1.  Bulla  elongalfl,  Wii.     Coral.  Oolite,  Yorks.,  PhU. 

1,  Helicina  polita,  Sow.*     Inf.  Oolite,  Cropredv,  Conyb. 

2,  ~_ — — -  expansB,  Sow.     Lias,  Mid.  and  S.  of  Ene.,  Conyb. 

3,  Bolsrioides,  Sow.     Lias,  Mid.  and  S.  of  Eng.,  Conyb. 

1.  Auricula  Sedgvici,  Phil.     Inf.  Oolite,  Yorks.,  Phil. 

1.  Meiania  Heddingtonenais,  Sow.     Coral.  Oolite,  Comb.,   Great  Oolite 

and  inf.  Oolite,  Yorka.,  PhU.;  Coral  Rag,  Mid.  and  S.  of 
Eng. J  Inf.  Oolite,  Dundry,  Conyb.;  Coral  Ras  and  Inf. 
Oohte,  Norm.,  De  C. ;  Rubbly  Limest.,  Src,  Braambuiy 
Hill,  Brora,  .WureA.;  Kim.  Clay,  ii&vie,  Phil. ;  Inf.  Oolite f 
Haute  Saone,  TAir.;  Coral  Rag,  Weymouth,  Sedy.  ;  Kel- 
-  heira ;  Kahleberg,  Ecbte,  G.  T. 

2.  striata,  Sow.     Coral.  Oolite  and  Great  Oolite !  Yorka.,   Pbil. ; 


Coral  Rag  and   Lias,   ^!id.  and  S.  of  £ng.,  Conyb.;   Coral 
Rag,  N.  of  Fr.,  Bobl. ;  Kim.  Qay,  Hl»re,  Pbil.  ;  Coral  Rag, 
Weymouth,  Stdy. 
3.  vittala,  PhU.     Cornb.,  Y'orks.,  Phil. 

•   2"nrAo  railoHii,  Dcihsye;. 


4.  Mclani 
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iu  liMOtn.  Son/.     Int  Oollu-,  YorVi.,  PkU.;  Inf.  Ualik,  Dmidr)-, 
Co'iyl'. ,-  liif  Oolite,  Nurm.,  /)«  (7. 

5. mcdia-jurcnns  7'htir.     Uxf.  Clay,  BcniMr  Jinm,  Tlor. 

— . ,  »pfdp>  not  dctiTUitnid.     GifkI  Oolite,  Mid,  uid  S,  of  Eng., 

Pahiiljiia,  iipeclM  not  dri^milnod.      Portland  Beit,  Hiiuie  Saoiif, 

I.  AmpulUriit  GiK^i.  fon  Sirombetk.     K*Uebcrir.  Kelilo.  G.  T. 

■ ,  s|)L-ciiri  nul  dclrriiiirivd.     CorkI  Ksf;,  (.'DrntL,  and  Inf.  Oolilc, 

Mid.  mid  S.   Ciig.,   C&njih. ;   Cvisl   Ha|t>   Numi..  Dt    C.  ; 
Brftd.  aay,  K.  «f  Fr.,   HM. ;    Kim.  CImj^,   Benin*  Jnra, 

I.  N«riU  cswtun.  Sow.     Iiif  Ooliw,  Yorkj.,  I>A><, ,-  UroM  Oolite,  AncU^ 

Wilu,  Voakioa. 

3: ilnaou,  Soie.    Porilniid  Siont-,  Conyh. 

S,  lirrignta,  Sow.     Inf.  Qoiiii^,    Dimdcy,   Congb.  ;  Shtll  LimMUua 

mnd  Calc.  Grit.  PortoinrvT,  ftc,  Scotland,  .MurcA. 

A. minuta,  AW.     Great  Oclile.  AuclilT  Wills,  Cooiion. 

1.  Natioa  wcuU,  Smith.     Cunl.  Oolite.  Yoilu.,  I'liii. 

3. nodulau,  Y.  4-  B.    Con].  Oolite,  York*.,  l-hU, 

Z. cincIA^  PhU.     Coral.  Oolilc,  Yoikn..  Pka. 

4.  —  ndducu.  PhiL     Gn-nt  Oolite  and  Inf.  OoUlc,  Ygttx,  PkiL 

9. tumiduln.  ISran.      Inf.  Oulitc,  Yotka.,  J'dii. 

.  tpcciri  nut  doUinriinvd.     Lio>,  Yoiks-,  PiU. ;    Kim.  Ubt,  Ucr- 

liviiR  Jiirn,  Tkar. 
1.  VfiTEnctiu  coroprHKu,   Y.  ^  B.     Cond.  Oolilc,   laC  Oolilc,  Yoilia., 

3. Nodiu,  PAH.     Corah..  Gnat  Oolite,  Yorks.,  Pkit. 

,  ipevlm  not  deW^iiincd.     Cocnbrath.  Wiii»,  Lent. 

Delnhiiiuln,  tuvci'*  not  detenuinod.    Coral.  OoUu  and  tinot  Oultt«, 
^ofks.,  Wit 
I.  SoloTTum  Cnlix,  /Iran.     Inf.  Oolite.  Yoik*.,  PAH. 

2. conuidcum.  Soie.     IVrlJund  Stone,  Caiiul/. 

I.  Gm*  anguluiu,  /'Ai/.     C«lc.  Ciril,  Yoik*.,  PiU. 

a. d«preMua,  Sou.     Kell,  R«:Ii.  Yorki.,  PAiL 

3. itoaamt,  Soa;     Inf.  Oolite,  Dundry,  Conyb. 

4. Lcochii,  Soir.     Inf,  Oolite,  Uundry.  C'osjri. 

3.  oarindlUA,  Soif,     luf.  Ootita,  \Villii,  Lomt, 

— ,  tperir*  undeterraineU.   LIm,  N.  ofFV.,  SoU. ;  Qsfotd  Clay,  Haul* 
Sonnr.  Tliir. 

1.  Plmrotomnrin  conoidc*.  fleji.      tiotmuxSj,  DriA. 

2,  - — - — -  ornnt*.  Dffr.     Inf  Oolite,  Bayeiii.  Vrdi.;  lot  Oolite.  Dundir, 

(Wyi.;  Inf.  Uulile,  Norm.,  £lrC,'  Ldu.  N.of  Kruco,  Bo*/, 
3. decorala,  fun  ifurA.     NevhauMD,  O.  T. 

4.  coto)ir(iua,  .Vou'.     I.ilu^  Sonlliem  Knjclond,  Ctuijih. 

1.  Trockili  Rrcnntui,  Jfui'.  Cond.  Oolite,  C^c.  Grit.  Comb.,  and  Inf. 
Oolite,  Yorkt,/Mit;  Inf  Oolite,  l}uiidr>-,  Coayb./  Inf.  Oolite, 
Norm.,  Ut  C 

5.  *  lomatillt.  Pbil.     Coral.  Oolite,  Yorkn.,  Phil. 

3. Ti«TB.  Sow.     Calc.  (iiit,  York*.,  Phil.:  Coral  Rag,  Mid.  and  S. 

Eag.,  Inf.  Oolite.  Dundn-,  CcBoft.;  InC  Oolite,  Xorm.,  Di  C. 

4.  —         giittatiu.  /■Aif.     KelL  Rocfi.  York*.,  PbU. 

5.  inonilitoctiu,  PhU.     Gwrnl  Oolite,  Yorkfc,  Phil, 

a.  biarrlm,  />A>^     Inf.  Oolite,  YorkL,  Pkil 

7.   '  pyramidRtim.  Reaii.     Inf.  Oolite,  Yotki.,  Pkit. 

K  I        -■  AnolJciu,  So«r.     Liis.  Yorki,.  Wi/, ;  l.iat,  .Mid.  and  S,  E*ij[., 

Cmyb.:  Inf.  Oolite,  HmIc  SaOD*,  Thir.;  Stufenbergi  Hel- 

Dingrn,  C.  T. 
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5.  Trochtu  argulfttua.  Sow.     Inf.  Oolite,  Mid.  uid  S.  Eng.,  Comgb. ;  lot. 

Oolite,  Norm. 

10.  ■-  dimidiatuB,  Smt.     Inf.  Oolite,  Mid.  and  S.  Eog.,  Cmtj^. 

11.  .  duplicatiu,  Sow.     Inf.  Oolite,  Mid.  utd  8.  Eng.,  Camgi.;  IbL 

Oolite,  Haute  Saone,  Tkir.;  Liai,  Gimdenhofen,  FalO.; 
Baui,  G.  T. 

12.  ■  eltmgatiu,  ^ote.     Inf.  Oolite,  Duadiy,  CoHj/h,;  For.  Marit.  aaA 

Inf.  Oolite,  Nonn.,  De  C. 

13.  '— puQctatuB,  Sow.     Inf.  Oolite,  Dnndi;,  Couj/b.  ;    In£  Oolite, 

Nonn.,  Dt  C. 

14.  abbreriatui,  Sok.    Inf.  Oolite,  Duudiy,  Qmj^.i  In£  Oolite, 

Norm.,  Dt  C. 

15.  faiciatui.  Sow.  In£  Oolite,  DDndn,  Comh. ;  Inf.  Oolite,  Norm., 

DtC. 

16.  prominens,  Jon'.     Inf.  Oolite,  Duodrf,   Congi.;    InC  <Mit^ 

Norm.,  De  C. 

17. imbrieatiu,  Sow.     Liai,  Mid.  and  S.  Eng.,  Cottj/b. ;  ln£,  Oidite, 

Nonn.,  De  C. ;  Liai,  S.  of  Fr.,  Dufr. ;  Soleure,  //tgn. 
18.  -'  reticulatiii,  Sow.    Inf.  Oolite,  Norm.,  Dt  C;  Coivl  Rag,  Wey- 

mouth, Stdg. 

19. nigatui,  BtntU.     Portland  Bed»,  Tubury,  Wiltn,  BtmttL 

20.  '  specioiut,  MiauL     Hohenitein,  Saxony ;  InC  Oolite,   Baivaria, 

Mttnil. 

21. Diloticifonuia,  Slakl.     Stufenberg,  G.  T. 

;  ^leciei  not  detennined.     Portland  Stone  and  Bradford  Claj, 

Mid.  and  S.  Eng.,  Conyb. ;  Coral  Rag,  Norm.,  De  C. ;  Oifard 
day.  Coral  Bag,  and  Great  OolEte,  Haute  Saone,  Tkir- ;  Kim 
Clay,  Coral  Rt^,  Oxford  Clay,  Beniese  Jura,  Tkur. 
1.  RJ«MM  Iktir,  Sow.     Great  Oolite,  Anclifi;  Wilto,  Cookton. 

2. acuta.  Sow.     Great  Oolite,  Anclifl^  CooJaon. 

3. obliquata.  Sow.     Greet  Oolite,  Anclifl^  Coation. 

4.  duplicats.  Sow.     Great  Oolite,  Ancliff,  CooJiton. 

1.  l\trbo  muricatus,  Sow,     Coral.  Oolite,  Great  Oolite,  and  Inf.  Oolite, 

YorliB.,  PAit. ;  Coral  Rig,  Mid.  and  S.  Eng.,  Ctrngb. ;  Coial 
Rag,  Weymouth,  Sedg. 

2.  funiculatua.  Phil.     Coral.  Oolite,  Yorks.,  Phil. 

3.  Bulcoslomus,  Phil.     Keli.  Rock,  Yorki.,  PkU. 

4.  unicarinatus,  Btan.     Inf.  Oolite,  Yorks.,  PkiL 

5. lievigatm,  PkiL     Inf.  Oolite,  Yorks.,  PhiL 

6.  undulatuB,  Phil.     Lias,  Yorks.,  Phil 

7.  ornatui,  Soib,     Inf.  Oolite,  Mid.  and  8.  Eng.,  Congh. ;  Inf.  Oolite, 

Norm.,  Dt  C. ;  Lias,  Gundersliofen,  roUx. 

5.  obtuBUB,  Sow.     Great  Oolite,  Ancli^  CooitoK. 

,  species  not  determined,  Cornb.  and  Great  Oolite,  Norm.,  De  C. 

1.  Fhasianella  cincta,  Phil.     Great  Oolite,  YorkB.,  Phil. 

2.  angulosa,  Sow.    Porta  Westphalica,  G.  T. 

1.  Tutritella  muricata.  Sow.     Coral.  Oolite,  Calc.  Grit,  Kell.  Rock,  and 

Inf.  Oolite,  Yorks.,  Phil. ;  Rocbelle  Limestone,  Dufr. ;  Shell 
Limestone  and  Grit,  Portgower,  Sec,  Scotland,  March. 

2.  cingenda,  Sow.     Coral.  Oolite?  Great  Oolite,  and  Inf.  Oolite 

forks.,  Phil~ 

3.  quadrivittata,  Phil.     Inf.  Oolite,  Yorks.,  Phil. 

4.  concava.  Sow.     Portland  Stone,  Tiabury,  Benett, 

5.  echinata,  Fon  Bach.     Bani,  Langheim,  Fon  Bath. 

,  species  not  deteroiined.  Portland  Stone,  Coral  KagI  Comb.,  For. 

Merb.,  and  Brad.  Clay,  Mid.  and  S.  Eng.,  Congl.  ,•  Brad.  Clay, 
H.otFT.,Bobl.;  Portland  Bed<  and  Coral  Rag,  Haute  Saone, 
Thir.  J  Lias,  Bath,  Lont. ;  Oxford  Qay,  Bernese  Jura,  Thur, 


Organic  Remains  of  the  Oolitic  Group.  557 

I.  Ncriiiwn  tulwrciiliit*,  Bta'm.     Bdillv,  iimit  Au^kitc,  llim. 
UouE,  Deah.     Sl  Mrliirl  (MriKC).  htth. 
flruckn«ri,  Thitr.     Kirn,  (-"''«)'■  Beni*t*  Jiir«,  Thar. 
BruiilrulHTin,  Thur.     Coral  Kiig,  Bomcic  Jura,  Thur. 
el«gni»,  'jTAur.     Cnral  IKitg.  Bcmci«  Jun,  jniur. 
piili-hcliB,  Thur.     Coral  Rur.  Bemni'  Jura,  Tkir. 
spccii-i  nut  iletrnuiiiird.     Coral  Khe  ftiid  For.  Marb..  Nonn., 
Dt  C. ;  Br*d.  Cl«;r.  N-  «f  Fr-  «<»'■ ;  Cora)  itaic.  Inf.  Ooliw, 
Hmitr  SnniiK.   Thir.;   Rochcllr,  SnnQV,  DciA.;  timfchaUrl; 
Kclhfim ;  Kahlcbrrir,  lichl*.  I'lm  litub. 
I.  Cerithium  inlcrmpdium  (vnr.).     Biilillionl.  ntax  Mindeii,  Ilarn. 
S.  " — — ^  muriaiiluin,  M  iililhaiiti'ii,  Dux  Rliin,  Htm. 

3.  -I.  quinquan^Urr.  Thar.     DvineM-  Jnrn.  Thur. 

,  iipecipii  nnl  del*  nniiicd.     Lioi,  (tundcrihorcn,  I'ollt. 

1,  MiiTEx  Ifaccaiiciiiii.  Phil.     Choral.  Uuiitr,  Yarki.,  PhU. 

2. roMrlliiriruniiii,  t'oa  Bath.     Coral  ItBg,  Kaudm,  SchnflKUim, 

/'on  Buth. 
I.  RoilrllarM  bM|>iiiu>a,  Phil.     Cale.  Giil?  and  Kcll.  Itock,  Torki.,  PhU. 
i.  irifid*,  JirMt.    Oxford  CIny,  Yorkt,  Phil. 

3.  — — ■ —  c oni poii (.1.  .Vou'.    Sniidit..  Liinpitl.,  and  tihalc.  Invcrbroni,  Scnil., 

.l/wrcA. ;  Cnatr  and  liif,  OoUir,  YorU..  PhiL  ;  Oxford  Clny, 
W, 701011111,  AW. ;  Kim.  lUj,  IUvrc,  /•*«/. 

,  tpdt'iitD  not  drmitiini'd.     I.in>,   Yorkn..   PAH. ;   Oxfurd  Ctaj, 

KrII-  Rock.  Cornh.,  Forrai  Mnrb,,  nnd  Inf.  Ooliir,  Mid.  «ii<l 
S.  Knj;..  Conyb.:  Uxfurd  Clay.  Norm.,  D»  C;  Cwal  iU);, 
tteniFH-  Jun,  7'Avr. 

1.  Pl«roc«ra4  Orvanl,  Al.  Broag.     Kii».  Clay,   lUvrc  and  the  Jim.  At. 

Brong.;  Poitlsiid  Brdi,  Kim.  CIny!  lIoiiU'  Sjiunc,  Thir.  ; 
Podland  Bcdi,  Kim.  C lav.  Bfiiifh' Jun,  Thur.;  Kalilebrrf, 
KehW,  C-  r. 

2,  Poati,  At.  Brono.    Kim.  Clay.  Hivrvaad  the  Jura,  ,fj.  Aronj.; 

Kim.  Clay,  Ilniiir  S:iiinr,  Thir. 

3. P»l«|;l,  AL  Broiig.     Kira.  Clay,  lUvra  and  tlir  Jura,  AL  BroBj. 

t.  Aetvon  rrtutuii,  PhU.     ('ale.  Grii,  Yoiki..  Phil. 

2.  slabtT,  Itfan.     Great  Uulitr  and  Inf.  Uolilp,  Yurki..  Phit. 

8.  Rumsrali^  Phd.    Inf.  Ooliu.  Ycrk«.,  Phit. 

4.  ouapidaliit.  .S<m'.     Orwii  OolitB,  AnclilT,  M'ilw,  rooboii. 

i,  acutui,  .S'oH-.     nr*at  OuUtc,  Anclifti  Wilu,  Cimlttim. 

,  ipecio  !iol  determined.     Lias.  Yorkt.,  PhU. 

1,  Bucciiium  imiliiicutum.  Saw.     (irrai  Uobtp,  .\nddli  Wiltn.  Ceolcum. 

,  ipevici  not  di-lemiinrd.     Slialv,  Satidit.,  and  LiineiL,  lavcr- 

brttrtt.  Scollp,  Murrh- 
\.  Ttrebra  m»laii<)ido*L,  PhU.     Coral.  OoKtr,  Y'orkk^  Phil. 

3.  - 

5.  - 

4.  - 


-I^aniilala.  Phil.     Cwal.  Uoliic  and  Comb.,  Yorki.,  Phit. 

■  ntiuia.  Phit.     Uroat  Uolii«  and  Inf.  Ooliip,  York*.,  Phil. 

■  nileaU,     ■     Coral  Rag,  N.  of  Fr.,  Bobl. .  Chir«d  Clay,  BernMc 


i. 


C. 


Jnrs,  n^r. 
Brlemnite*  >.ii1ciitua.  Milt.    Coral.  Oolite!  Cale.  Gtil,  Oxford  Clay,  and 

Kell.  Bock,  Yorln., /'*i/,.*  Shdltr.  Snndit.,  nnd  LimcM.,  lu- 

rarbtora,  iicotl.,  Murch. ;  l.iiw,  S.  ••(  Ftnun,  Dufr, 

ftialfomii*.  .VM.     Otrti.  Oolite!  Yorkt.  Phil. 

pacili*.  Phil.     Oxford  Clav.  Yorkt.  Phil. 

abbreviatiii,  ,ViU.     Great  faolite.  Yorlu,,  Phil. ;  Liai.  Roaa  and 

Craiurly.  Scotland  ;  and  Mivucunut  S^ndvlou*,  WfMeni  !•- 

landa.  Scotland,  Afurrk. 
-  (lon^uii,  ViUfr.   l.iai,  Y'orki., /'ii'.;  Liai.  RamandCrcniiarty, 

Sooll.,  Murtk. ;  Yet.  Oolite,  WaueroUincen,  Zi<l<n. 
■  Iritulcaini,  BUin.    Inftriat  Ooliir,  N.  of  Ft.,  Bail, 
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7.  Belemttitet  campremu,  Blain.   PuUer'i  E.,  N.  of  Fr^  BabL  ;  In£  Oolhc 

Yorkfl.,  Sow.;  Liai,  Gundenhofen,  feils;  Cnlmbttch;  Witt- 
berg-;  MeUingeD,  G.T. 

8.  dilatatua,  fl/oM.    Fuller'i  E.,  N.of  Fr.,  AoV.;  Tbeta,  Bumdln 

G.  T. 
9. apicicurvBtui,  Blaim.     Liu,  S.  of  Ft.,  Ou/r. ;  LU^  Aita*,  M. 

Brong. 
10.  pUtillifonpi*,  Blam.    Lum,  S.  of  Fr.,  Ihtfr.;  LUt,  Guilder- 

(hofen,  follz. 
n.  brCTJs,  Blain.    Liai,  Alaii,  BroKg. ;  Ooppingen,  O.  T. 

12.  loDgiHtraus,  Miller.     Lisi,  Bath,  Lon*i  Liu,  BoQ,  ZitloL. 

13.  canaliculatui,  ScUoL   Oxibtd  CUr  and  Inf.  Oolite,  Uutta  Swmc, 

Thir.  t  Inf.  Oolite,  Southeni  Gtsnimy,  MSiuL  t  Stnfenboft 

ZUUa. 

H. elliptJCTU.  Miller.     Inf.  Oolite,  Huite  S«me,  Tkir. 

IS.  longui,  VoUi.     Great  Oolite,  Haute  Saone,  TUr. 

16. feiTUgiDOSua,  I'oUz.  (var.)     Oxford  Clay,  Haute  Saone,  TUr.; 

Oxford  Clay,  Bemeie  Jura,  Thur.;  Swabia;  Bttvuis,  O.T. 

17.  aduucatui,  Milter.     Lias,  Bath,  Lorn. 

18.  nibclavatui,  Voltx.     Liai,  Gundenhofen ;  Liaa,  Boll,  Folte. 

19.  t«Duii,  Slahl.    Liaa,  Gundenhofen,  Follz.;  Liai,  Altdorf,  G.  T. 

30.  Bubdepreuua,  folU.     Liaa,  Gundenhofen,  foUiu 

21. lubaduncatui,  folfx.     Liaa,  Gundeiahul'cn,  Fbl^;  lAaM,  Boll, 

Zicten. 

82.  digitalis,  Bigtut.     Uaa,  Gundenhofen,  /'o^ft. 

23. bTeviformii,  VoUz.     Lias,   Gundenbofcii,   ^oA« ,-    Li«s,  BoD, 

Zitltn. 

24.  ventroplanus,  Foltz.     Lias,  Effort,  Haut  Rbin,  Voltz. 

25.  poxillosus,  Sehiol.      Lias,   Bffort ;   Lias,   BoU,   Volts. ;    Liu, 

Ubstadt,  near  Heidelberg,  Brotin. 

26.  longisulcatus,  VoUx.     Liaa,  Wurtemberg,  VoUi. 

27.  trifidus,  Toid.     Lias,  Gundenhofen,  Voltx. 

28.  comprimatus.  Volts.     Lias,  Bahlingen,  /'or  Bueh. 

29-  Aalensis,  Toi/i.     Inf.  Oolite,  Nipf,  Bopfingen;  Bsireutfa,  G.  T. 

30.  gmndis,  Sehiibler.     Inf.  Oolite,  Stufenberg,  Zieten. 

31.  quinquesiilcatus,  Blain.     Schlatt,  Wuiteniberg,   Zielen;    ltd. 

Oolite,  Baireuth,  G.  T. 

32.  tllinidus,  Ziittn.     Inf.  Oolite,  Stufenberg,  Zielen, 

33. teres,  SfnAi.     Lias,  Gosbach,  Wurtemberg,  Zieten. 

34. bevigaCuB,  Zieten.     Liaa,  Boll,  Zieten. 

35.  crasaus,  P'oltx.     Liaa,  near  Goppingen,  Wurtemberg,  Zieien; 

Beaan^on,  J'nllx. 

36.  semihaitaCus,  ^idirt.  Lias,  Gam elshausen,  Wurtemberg,  Ziefm; 

Itif.  Oolite,  Baireuth,  G.  T. 
37. incurvatus,  lleJil.     Liaa,  Boll,  Zieten ;  Lias,  Bsnz,  G.  7". 

38.  pyramidatui,  Schiiblrr.      Lias,  Gross- F.islingen,   Wurtembeig, 

2i«(<!n. 

39.  roatratus,  Zielen.     Lias,  BoU,  Zieten. 

40.  papillatus,  PUeningtr.     Lias,  Boll,  Zieten. 

41.  acuminatui,  Schiller.     Inf.  Oolite,  Stufenbcrg. 

42.  subhaatatus,  Ziefcn.     Inf  Oolite,  Stufenber^,  Zieltn. 

43.  oxyconus,  Ileyl.    Liaa,  Boll,  Zieten. ;  Lias,  Baux;  Altdorf,  G.T. 

44. carinatua,  //cyi.     Liu,  Bolt,  Zieten, 

45.  pypinEcus,  Zieten.     Liaa,  Boll,  Zieten. 

46, uniaulcalua,  Hartmtmn.    Geiislineen,  &c.,  Wurtembei^,  Seten. 

47.  binulcatus,  Hartmana.     Lias,  Boll,  Zieten. 

48. quadrisulcatus,  Harttnann.     Lias,  Gross- Eislingen,  uear  Gi^ 

pingen,  Zieten, 
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49.  Bclcmiiitet  pyMiiiidnUt, 'Vnur.  I.iu,Wvrt«ralMTg,iSr4«n.,- Lu9,[lanx, 

G.T. 
$0.  '  bipuiitui,  /larlmma.    GniibinKm,  Wtirteinbcr)[,  ZitUn. 

£1. unicoiiBticiitaliir,  Uarlatann.     t>oniilorf,  WuiUmborK.  Zifttm. 

t'i.  -    —      bicUiaJii'ulnlut,  llarlmnnn.      GhiihIoacii,  WuiU-mbcTf;.  Zitleti. 

33.  thc*ii»lictilatu>,  Hailmatui.     LiiM.  i>Iiironbi:r|f,  ZitteH. 

94.  ^ladrirnrmliruljtiii,  J/arimaan.     Stufcnlirrf[.  Zirtta, 

iy  quiDquecunaliculiUiu,  Uarlatann.  J  jat,  ncKT  Ui>pp«nji[i!ii,  Zieltn. 

Be.  -  irmUutcntuiv  XIkjuI,  1,'njivr  jmTl  uf  UoliM  Gruu[>,  Somhftn 
U«ni>«n]r,(SiAfriilbiT|;i  (.ichl«Dfir1*;Soltnhollm,&'c.),jl/iin(f.,- 
OxTcnd  Uaj,  Bcmrtc  Jam,  n^r. 

97, puulitu,  JUuBtt.     SiTciibcr)?,  Mtaul. 

58.  aciioriu*,  Schlol.    Lia*.  Bans.  Mtaut, .-  Lin*,  Altdorf,  G.  T. 

as. _^  latMalcaliu,  f'v/T;.     Oxron)  Clnj',  ll*rii«te  Jun,  7%w. 

no. deromiiii,  Mhii*!-     Soiitlirrii  GfiiiiHny,  G.  T. 

It), eladiuii.  lilain.     .Mruin^cii,  Baircutli.  G.  T. 

62.  Blniimliii.  fVa*.    Swubiu,  O.T. 

«3. baiiatu),  /(fain.     Inf.  Oalitir,  Itiiirrulh ;  McU ;  Bam,  C  T. 

W. Iripartiluo,  Sriilot.     l,in>.  \lliluir,  G.  T. 

<U. clavstiu.  liiain.   I.iin,  Bull;  .Vmbfr^:  Ituiii  LrnivRcpii,  G.  7", 

,  ijHTic'nii'ldctpnnincil-  Kim.  Clay  mid  Inf.  OoJili-,  Yurltj..  PkU. 

Kim.  t'!n»,  (.'flfnl  Kaj.  Unfoid  Clor,  Ki-11.  Hock,  Sioncilirld 
SI«lr,  Bradfurd  tU},  and  Inf.  (kjiitc,  .Mid.  and  !l.  Engliind. 
Caaijh.  ;  Oxfurd  CUy,  For.  Matb.,  Great  Uolitc,  lat  iMila. 
and  I^M,  Norai..  Or  C;  Um,  N.  of  ft.,  H>M. 
1.  Otlliocrratilri  I  rlangktu^  l>r  la  II.  Ltu.  Lyme  Ri-f-M,  i)r  {a  fi. 
1.  NatitiliM  hcxaKOUUi.  $nn  Kell.  Kotkf  Yorkt.,  /'AiJ.  ;  Culv.  Grit,  Os> 
fold,  Sttp. 

3.  UncatiM,  $0*.    inf.  Oolit*  anil  t-fv,  Vorkj.,  fAU. ;  Inf.  OulitF, 

Ouiidrr.C'vnjtA.;  Inf. Ooliw!  ilauMSiiaii«,rAir.;  List,  Baih, 
Laiu. 

3, aatncnidn,   Y.  ir  B.     Liaf,  Yarkx..  Phil. 

4. onimUii*.  /"/lii.    Lin*,  Vorki.,  I'kit. 

i.  abcMn,  Sor.     Inf.  (Mitv,  Mid.andS.  IJix,  Cna^;  Inf.OolJtr, 

Nmiii-.  />«  C. 

0. (iniuun  f .  Sao!.     Inf.  Oolitr.  Mid.  and  S.  En;..  Cimpb. ;  Oxford 

day,  N<inn.  t  tir  la  IS. 

'.  intmniHliua,  5oir.     Liiu.  Mid.  and  S.  Enc..  Caayi.;  WuHem- 

brrc.  «.  r. 
8. Uriaiui.  Stte.     LUa,  kled.  and  S.  Ellg„  CMrjpfi.  ,■  Una,  AImcp, 

9.  tninnuua,  fnr.     Liai,  Mid.  and  S,  Eog.,  CoUfi.i  For.  Marb. 

and  Liuii  Norm.,  Ot  Can, 
10.  •^^—  aaeuluMit,  D'Orbigny.     Ptirtlaod  $l«n«,  lile  d'AU,  Bnug, 

,(j>«ci»  not  itatrJ.     Grut  Oalitf,  Vnrka.,  PiU.;  Kin.  Clar, 

Coral  Ra^,  Oxford  Clay.   Kcll  Knck,  aiui  SioniMMil  Stale. 
Hid.  and  S.  i',ng.,   Conutt. ;  Cotnl  Haz,   Noim.,   Dt  Caa,  ; 
FuUcr'.  P.iiiih.  S.  of  Fr.,  /lot/. 
HuiilM,  •pMi««  not  dDttiminml.     Lioa,  Z*ll,  nvar  Roll,  Zitttn ;  tat. 
Oolite,  Bsfi'un,  Dfih.S!  MvjmJit't. 

1,  Scsphitca bifiircntiu, //arf ffldnn.  l,iMt,iJmm,a^eti,yiailvm\mf.Zi*trn, 

2.  -— — ^  nrlTitctuat,      .     GatucUhauMa,  G.  7*. 

*  B.  ai-Hi-t  and  A,  apinrtmia,  Bl*in.  (   A'oBfJJai  ayinwNnu,  SeblM. 

1  It  ihouM  al»  bt  nolirfij,  (hul  M.  DMhtfo  (I>nr.  dn  CmuIUc*  CaiacUiM^ 
qaadHTfrniH)  dc»trlb«aadHgutMa  Hamilr,  by  the  namr  offftnHit  iiaaahlai. 
■a  bund  In  iW  fefngtmna  Mlh«,  tai  ■ntoniUMMly  don  not  ownllw  Aa  loarilli. 

f  >«ii»alM«  ttftattn,  Rdn. 


£60  Organic  Semains  f^the  Oolitic  Omip. 

ScapUtM,  tpeciM  not  detennined.    Lias,  S,  rfGnriuid,  Camgb. 
Tutrilitei  Babeli,  Jl.  Brotig.     Coral  Kag!  N.  of  Fr.,  BM. 

1.  Ammonites  perarmitua,  Sov.    Coral  Rm,  Malton,  San.;  ConL  Oolite, 

Calc.  Grit,  and  Kel.  Rock,  Vorka.,  PkiL ;  Oolitic  Rocka,  Bn- 
ambur;  Hill,  Brora,  Mureh. ;  Coral  Rag,  Wilti,  Lom. ;  ConJ 
a^,  Randen,  Vo»  B»eh.i  Oxford  Cla;,  Beroew  Jura,  Thta-.; 
Mordberg,  Numberg,  O.  T. 

2.  ■  plicomphalui.   Soar.     Bolinebroke,   LtDe«In(hiTe,  Soio. ;   Kim. 

Cia.fi  YorU,  PhU.;  Onford  Clay,  Norm.,  Be  C. 
3. triplicatua,  Soie.  Coral.  Oolite,  Yorki,  PhO.;  Int  Oolite,  Nonn^ 

De  C. !  Coral  Rag,  Ruiden,  Fon  Buck. 
4.  plicatilia,  Sow.     CoraL  OdUe  and  KelL  Rock,  Yoika.,  PAiL ; 

Coral  Rag,  Mid.  and  S.  Eng.,  CMgb. ;  Oxford  a«y  and  K«fl. 

Rock,  Haute  Saone,  Tkir. ;  Coral  Rag,  Ranileii,  f  on  AroL 
6, William»oni,  Phil.     Coral.  Oolite,  Yoita.,  PAU. 

6.  Swherlftndia**, iSow.  Sanditone,BraamburyHill,Brot«,Jlf>rci.; 

Coral  Oolite  and  Calc.  Grit,  Yorks.,  PUl.;  Randen ;  Thw^ 
nau;  Staffelbei^,  G.  T. 

7.  (ublKvit,  Soa.     Coral.  Oolite  and  K ell.  Rock,  Yorka.,  PkiL; 

Full.  E.,Edv.  of  Bath,  £on(.,-  Oxford  Cla)',  Bcgnngen,  Scbaf- 
hanien,  Ten  Buck. ;  Kell.  Rock,  Mid.  and  S.^itg.,  Ctmgb.; 
Oxford  Clay.  Norm.,  Df  la  B. 

8.  lenticularia,  PhU.     Coral.  Oolite!  Kell.  Rock,  ind  Liaa,  Yorka., 

Phil. 

9.  vertebralis  and  cordatui.  Saw.     Coral.  Oolite,  Calc.  Grit,  and 

Oxford  Clay,  Yorks.,  Phil.;  Coral  Itag,  Mid.  and  S.  Fjig., 
Conyb. ;  Oolite  of  Braamburv  Hill,  Brora,  Mtirtk.;  Kin. 
Clay  and  Oxford  Clay,  Haute  Saone,  Thir. ;  Coml  Rag,  Wilti, 
Lunt. 

10.  inilabilis,  PkU.     Calc.  Grit,  York*.,  PkU. 

11.  wlaris,  Phil.    Caic.  Grit,  Yorks.,  Phil. 

•12,  oculatiu,  Phil.     Oxford  Clay,  Yorks.,  PhU. 

13.  Venioni,  Bean.     Oxford  Clay,  Yorks.,  Phi}. 

14.  Athleta,  Phd.     Oxford  Clay  and  Kell.  Rock.  Yorks.,  PhU. 

1,5.  Koenigi,  Soie.     Kell.  Rock,  Yorks..  PhU. ;  Kell.  Rock,   Kello- 

irays,  Willi;  Lias.  Ctmrraoulh,  Sou).;  Micaceous  Sandst., 
Western  Islands,  Scotl.,  J/urcA.  ,■  GammelBhaiuen,  Zieien.; 
HohenzoUem,  G.  T. 

16.  bifrons,  PhU.  \     Kell.  Rock,  Yorks.,  PhU. 

17.  Goweriaiiiis,  Sau>.      Shale,  Sandat.  and  Limeat.,    Inverbrora, 

Scotl.,  Murrh. ;  Kell,  Bock,  Yorks.,  Phil. 

18.  Callovienaisi,  Sou-.     Kell.  Rock,   Yorks.,  PhU. ;   Kell.   Rock. 

K  ell  0 way  9,  Soui. 

ID.  Duncani.  Soui.     St.   Neols,  Huntingdonsliire,  Ouncan ,-  KeH. 

Rock,  Yorks.,  PAU. ;  Oxford  Clay,  Mid.  and  S.  Eng.,  Conyb. ; 
Oxford  Clay,  Norm.,  De  Cau. ;  Oxford  Clay,  Haute  Saone. 
Thir. 

20.  getnmatus,  PhU.     Kell.  Rock,  Yorks.,  PhU. 

21.  Herveyi,   Sow.     Spaldeii,   Lincolnshire ;    Bradford ;    Knowin 

Hitl,  Somerset,  Stao. ;  Kell.  Rock  ?  and  Comb.,  Yorks.,  PhU. ; 
Inf.  Oolite,  Mid.  and  S.  Eng.,  Conyb. ;  Inf.  Oobte,  Waaaeral- 
fingen,  Wurtemberg,  Zieien. 

22.  flexicostatus,  Phil.     Kell.  Rock,  Yorks.,  Phil. 

23 fuaiferus,  PhiL     Kell.  Rock,  York*.,  PhU 

*  ^K.  inJUtlat,  Rein. 

f  This  Ammonite  muat  be  diaiinguiihed  from  A.  b^frau,  BruguiCre,  which  ii, 
according  to  M,  Desbayei,  the  j1.  H'alcolii  of  Sowerby.  %  •'as.  Jiuom,  Rein. 
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SG. 


ST. 

3S. 


30.  - 

31.  - 
31.»- 
33.  - 


21.  AmmuiiitM  tprflirsTiu,  PkH.     Comb.,  Vorki.,  PhU. 

2S.  ftlnf-ilnni,  S<m.     Gwai  Oiilito,  Yorkt,,  PMC.  i  Inf.  Oolilr,  Dm- 

dry,  Cengb.;   lot  Uolilc,  N'gnu.,  IM  Cau.;  Spaicliingm ; 

Moointtpn,  G.  T. 
■tnatulu*.  Sow.     lut  Oolilc  and  Uo^  Y<Kki.,PAil. ;  Livi,  VTo*- 

(«raJAii)f«n,  7.utt*. 
lietarophyllui,  Sev>.     Li'm,  Yorki.,  PhU.;  LU*,  Midland  aad 

Southern  England,  Conab. 
•ubcarinatiN,  f.  f  It.    1m,  Yori.t.,  PUI. 
HcnIeU,  Sew.    U»m,  YcTrks..  PhU..-  LUt,  Mid.  ud  S.  Bng., 

hcton^nMi*,  Y.  4-  A.     I-i«i,  Yoiks.,  PhU. 

erawiM.  r.  if  B.    Lhu.  Yoik...  PArf. 

crMiUf,  Mont/,     Kim.  CIh}-,  Hfcuuri,  Norni,.  Pai. 

CMMnunJ*,  .Voir.     Liu,  YiirU.,  Plnl.;   [.imi,  Mid.  uiid  S.  Bog., 

Ctnyli.i  I.iu,  WnMom  l>lnnili,Si:at.,.l/iii-fA.,'  Soleure, //aw.; 

Liiu,  Wuiicinlwrji,  Z'ltltn. 
angulaitii,  .Soa>.     Ltai,  Yorkt.,  PkU.  t  Liai,  Mid.  uid  S.  Eng., 

■Dmilotnt,  Sua.  lAan,  Ynrki.,  PhU. ;  Inferior  Oolile  Mid  tAa*, 
Midi,  mid  S,  Enf[-.  Conyb.;  Oxfoid  V[af,  For.  Marb.,  and 
111/.  (Jolitc,  Nonn., /)e  (.;  Jiif.  Oolite,  Lwr,  S.  of  Fr.;  Ro- 
clivllv  Liniritmir, Dvfr, :  Inf.  Oolite aiiil  Lint,  MouUJDr,  Lyon, 
^l.  BroH-j.:  CorsI  R*f,  Inf.  OoliW,  Wilw,  /.4on.;  Coburg, 
Hall i  Inf. Onliir.Gnini'liihauicii, WiiTl*mbcrg,2i/irn. ,-  Mn- 
riubcrit,  Nurnbctg,  G.  T. 

ilbulaluit,  Sow.     Liai,  Yorka.,  PhU. 

mbamiatug,  Soic.     Liaa,  Y«nrk^  Phd. 

maculatii*,  Y.  ^  R.     I.io*,  Ynrki.,  PtU. 

ga^Maua,  F.  jV  A-     i-io*.  York*.,  /Mtt. 

|iluiioMI»ti»*,  Jour.  Maii«n  Mofcna,  Y«ovi1,  Smnertrt,  Sotr.; 
Lia*,  Yorka.,  PhiL :  Lias,  Mid.  nnd  K.  Eng.,  Conyi. ;  Liat, 
Bnth,  /.DM.;  Kahlvfeld.  HarUi  An^rg,  Alldorf,  UoUi 
Linn,  Itnlilingi^n,  fun  BucA, 

baltcanii,  Phil.     Lin*.  YnrliL,  />Ai/. 
IJa.,  Yorki..  /'*i/. 
Ltaii,  WeatcTii  Iilanda,  Scot!.,  Mmrth. ;  liai, 


33. 
34. 


35. 

3ft. 
37. 
3S. 
W. 


•Ml 
41. 
41 

43. 

44. 
45. 


4«. 
47. 

4«. 
40. 
W. 


31. 


■  arciacrem,  Phil. 
Iireriipiua.  Sao-. 

YorU.,  PhL 

■  Jamrvoni,  Sim. 

York*.,  /**«. 
-  cru)[atiu.  Bean. 


Lia*.  Wcatcni  lilondi,  ScotL,  Mwrrk.;  Lia*. 

Liai.  Yorkk,  i>JW: 
'  Bmbriaiiu,  ^W-l  Liiw,  Lvvnc  R(f:is,  ^ui'ii'I. ;  Litu,  Yorta., 
T'Ai/. ;  Lia*,  Mid.  itii<l  S.  F.ng.,  Canyb. :  I.im,  Nomi.,  l>t  C.  ; 
lia*,  WurUmbcT;^,  Zkttti ;  Lin*.  Mcnde,  hoitte,  Baiu; 
Rsndcn,  /'on  Buck :  Inf.  oijlitf,  Colrudos.  Deil. ;  Lisa,  Ur. 
Gicliaid;  Culnibach  1  KsniOTtbnv,  SkWupenntadt,  C  I'. 

-  mitiduit.  )'.  4  B.     Lia*,  York..,  />Air. 

-  angulifiirui,  PhU.     Lia*.  Yorki,,  PbiL 

■  crcnukrii,  Phil.    Liu.  York*.,  Ptil. 

■  Ckniiuidicua,  )'.  J-  B.     Uai,  York*.,  PJUf. 

■  Tnnisri,  Sow,     Lla»,  VTatdicI :   WynKindham   Ablwy,  Sam. ; 

Liaa,  Yotki.,  Phil. ;   I.im,   South  of  Fnncc.  />ii/r. ;   Liaa, 
VViirtcmbcre,  XUUn. 

■  gcomciricui.  Phit.     L*a(,  Yockj.,  PkH. 


■  AiK.  Cafirifitntmi,  Schlot. 

t  AoMtillrig  U  V«n  Buch,  Ihii  Anun*nit«  li  Iht  Mm*  oilh  ^.  liatsM  lat 
A.  Aim~*iu  of  Schlothvim. 

So 
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92.  Ammtmitei  vittotut,  ¥.  ^  B.    Uat,  Yorki.,  PUL 

S3. Btgmifer*,  PAiL    LU«,  Yorki.,  PMt. ;  Inf.  Oolite,  Hants  Sunt, 

Thir. ;  Liai,  WurtembeiK,  f  0^2. 

54. HavkaerenMS,  Y.  j-  B.    Um,  Yorkt.,  PkiL 

U.  Conjbeari,  Soar.     Lias,  Yoiks.,  PAH. ;  Li**,  Mid.  and  S.  Engn 

CoHgb.;  Lioa,  Gundershofen  and  Buxwerller,  ^J^  Bramg.i 
Liu,  WMtern  Islands,  Scot).,  Atvreh.;  Liu,  Southmn  Ger- 
many, O.  T. 

S6.  Buckkndi,  fov.f    Lias,  Yorks.,  />Aif. ;  Liat,  Mid.  and  S.  ] 

Coayb.;  Liaa,  Norm.,  Dt  Can.;  Lias,  Malach,  oaai  He 
berg,  Bronn;  Inf.  Oolite,  Calvados,  DimL 

97. obtusui,  focD.    Lias,  Yorks.,  PkU.;  Lias,  Mid.  and  S.  Eog., 

Conyi. 

98. Walcotii,  Sob.     Lias,  Yorks.,  P)!^. ;  Inf.  Oolite  and  Liaa,  Hid. 

and  S.  Eng.,  Conyh. ;  Liai,  S.  of  Fr.,  ZMr.;  Lias,  Bffbit, 
HautRhio;  Lias,  Boll,  foJta.;  Adtelberg, /Tom.  ,■  Iii£  Oolite, 
Calvados,  G.  T. 

99.  oTatus,  Y.  4-  A    Liu,  Yorks.,  PhiL 

60.  Mulgraviiu,  Y.  &  B.     Lias,  Yorks.,  Pha. ;  Umm,  Botl,  O.  T. 

61.  eiaratui,  Y.  Sf  B.     Lias,  Yorks.,  PhU. 

62. Lythensis,  Y.  *  B.     Lias,  Yorks.,  /"Ai;. 

63.  concavus,  Sae.     Liul  Yorks.,  PhU.;  Inf.  Oolite,  Mid.  and  S. 

Eng.,  Cony6.,-  Coburg,  HoU;  Inf.  Oolite,  Calvados,  G.  T. 

64.  elegansl,  .Soto.     Lias  t  Yorks.,  Phil. ;  Inf.  Oolite,  Dundrr,  Co- 

ngb.;  Lias,  Norm.,  DeC;  Inf.  Oolite,  Uier.S.  of  Fr.,  Af/r.; 

Liu,  Wurtemberg,  Zitten.;  Int  Oolite,  Calvados,  G.  T. 
69. discus.  Sow.     Inf.  Oolite,  Dundiy,  Comb.,  Mid.  and  S.  Eng., 

Conyh.;  Inf.  Oolite,  Norm.,  Z)e  C;  Corob.,  Wnta.,  Lom.; 

Inf.  Oolite,  Wasseralfingen,  Zieten. ;  Comp.  Great   Oolite, 

Bernese  Jura,  Thur. ;  Spaichingen,  G.  T. 

B6.  Bankiij,  Sow.     Inf.  Oolite,  Dundry,  Canyb. 

67.  Braikenridgii,  Soto.     Inferior   Oolite,   Dundry,   Conyb. ;    Inf. 

Oolite,  Noim.,  De  C. ;  GanuneUbausen,  Zieten. 
eS.  Brocchii,  Sow.     Inf  Oolite,  Dundry,  Conyb. ;  lof  Oolite,  Haute 

Saone,  TliiT. 

69.  Sowerbii,  Miller.     Inf.  Oolite,  Dundry,  Conyb. 

70.  faicifer.  Sow.     Inf.  Oolite,  Dundry,  Conyb, ;  Liaa,  Norm.,  Dt 

C. ;  Liu,  S,  of  Fr.,  Du/r. ;  Liaa,  Wtirtembetg,  iTiefrn.  ,■   Inf. 

Oolite,   Barendorf ;  Thumau,  Mutut. ;   Inf.  Oolite,  Bemeu 

Jura,  Thur. 

TI.  Brownii,  Sow.     Inf.  Oolite,  Dundry,  Cmtyb. 

72. lieviusculus,  Sow.     Inf.   Oolite,   Dundry,  Bnuienridge ;    Inf. 

Oolite,  Norm.,  ZJe  C. 

73.  acutus.  Sow.     Oxford  Clay,  Inf  Oolite,  Norm.,  Z»«  C;  Liu, 

Western  Islands,  Scott.,  Mureh.;  luf.  Oolite,  Haute  Saone, 
Tfiir. !  WasseraUingen,  Zieten, 

74.  contractus,  •Sow.    Inf  Oolite,  Dundry,  5<«o.,-  Inf.  Oolite,  Norm., 

DeC. 

75.  giganteus.  Sow.     Portland  Stone,  Coral  Hag,  and   Lias,  Mid. 

and  S.  Eng.,  Conyb,;  Portland  Stone,  Isle  d'Aii,  Brong. 
(var.);  Inf  Oolite,  Haute  Saone,  Thir. 

76.  Laroberti,  iSoio.     Portl.  Stone,  Conyb.;  RochelIeLiniesL,Z)ti/r.,' 

Coburg;  Meinberg;  Bamberg,  J/oH. ,-  Oxf.CIay,  BerneseJura, 

Thur. 
*  Art.  mtulaha.  Rein. 

t  Tfaia  Ammeniti  ii,  Bccording  (0  M.  Deihsfei,  the  A.  binlcaiiu  of  Bruguitit, 
and  the  A.  Arittit  of  Schlotheim. 
X  Am.  radiani.  Rein. 
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SQ9 


77. 
78. 


79. 
80. 
81. 


83. 
8S. 
SI. 

Si. 
SB. 
87. 
88. 
89. 


AnunoDiln  cxcarBtu*,  Soir.    Coral  IU{,  Mid,  and  S.  Eii|f..  Convb.; 
Oxf'ndaar,  tionn.,  fit  iaR.;  Li»»,Hona.,DtC. ;  AMimT. 

a.  T. 

annnRi),  f sir.  OidbrdClnriuidLiu,  Mid.andS.BDjt.,  OmyA.; 

Oxford  Ciuy,  Norm.,  I)r  la  B. :  Otford  tUy,  lUulc  Soonc^ 

Thir.;  1  Ja>.  Bath, /.au.  ;  Oxf.  CUy,  Barnpw  Jurn,  7'Aur. 

modiulani,  Hiaitb.     FiiIUt'»  Knith  !  Mid-  aad  S.  Eiiff.,  Coni/b, 

— jugtiniiL,  Sow.     Inf.  OoHtp,  Mid.  uid  S.  V-ng.,  Cuayi. 

Sioknij, £ocD.*    Inf.  Oolilc,  .Mid.  nnd  S.  Kna^  CuHj/h.;  l,\M, 

S.otVt.Dufr.:  [tiC  Ooliu,  Hwilr  Sauiii',  TKiA ;  Lioi,  Wur- 

teiiibcre.  Zirtfit. ;  Lins,   Ubvladt,  Duar  Heidelberg,  Bronn ; 

Oxf.  rtay,  Inf.  Oolite,  Bvmrw  Jura,  »«*-. ;  hf.  Oulite,  Cal- 

Tad™,  /)*•/. 
SlTWiggaytii.  Jiaip.     InC Oolite,  MJd.  and  S.  Eng.,  Cony6.; 

Uai.  Nuini.,  Dr  C. 
Brookli,  SoK.     Luu,  I.ynM  R(ci*,  BatiL;  Liai,  Ciippingcn, 

G.  r. 

Bcdiii,  6'oic.     Inf.  OoliM  and  Liai,  Mid.  and  fl.  En^.,  Canyh. ; 


tro- 
ll). - 
92.  - 


M.  ■ 

M. 

97.  ■ 

98.  ' 
M. 

100. 


101. 
103. 

103. 


Um,  I^mc  IUkU,  />«  fa  A. ;  Coburg,  Uoli. ;  Lioa,  Itouwril ; 
DahliBgvD,  G.  T. 

•  itvlUrit,  .Voir.     t.Ui,  Mid.  and  S,  Eug.,  Conyfr. ;  Uai,  Norm., 

Dt  C:  Lyme  lUgii,  />  fa  A. 

-  (ircenavii,  Ji'mc.  Liai,  Mid.  aud  S.  Euul.,  Ca»gb.;  Lina,  Lyma 

Rcgii,  /><•  la  li.;  HaUbuli;  Diiiikvlibuhl,  O.  7*. 
'  Lawinubl,  £«■■.  Liai,  Mid.  and  S.  KngJ.,  (.'any£. ;  Liaa,  LyoM 
Bona,  Z>(  /a  A. 

-  Birthii,  Ji'ow.    Lioi,  Mid.  nod  S.Engl.,  Ciuiyt.,-  I.iiu,  L^im 

lt«Di>,  />r  /<■  A  ;  Liai,  Gup;nit|;vn,  6'.  7'. 
'  iim|>(ialuii](-t,  Soir.   PunUiid  ti(uu«,  Soa. ;  Oxford  L'Iby,  Korm., 
Dtta  ft.i  UI.Arpnaveoua  Formation,  Wttiem  I*liuid>,  Scotl., 
Munh. ;  Oxf.  a>y,  Bamt-M-  Jura,  G.  ?'. 

Tuodratu*,  Sou:     Inf.  Ootiif.  Norm.,  Dt  C. 
IttTillii.  Sow.     Int*.  Oolite,  Sunn,,  lit  C, 

■  Brongiuaitii,  j'ov.     lof,  OoUte,  Norm.,  D*  C. 

■  biplvx,  Saa.     Inf.  Ocdilc,  Norm.,  l>r  C. ;  Liaa,  RoM  lad  Oo- 

marty,  SrnlL.  .ViirfA.;  Oifoid  CUv,  Hnule  Saonr,  7%i>.  ,■ 
Solcnhof*'!!, /Ara..-  Calc. Ciit,  Oxf.  tiny,  tScmcw iura,  Thur.; 
Boadmi   Kailihaiui-n  ;  SUeitbcrg;  .\Ibduif,  (i.  T. 

■  laWndu*,  Sme.     luf.  Oolite,  Norm.,  Dr  C. ;  Kim.  Clay.  Pur- 

b«cl(,  Som. 

■  dtdpicna.     HolwfiitaiD,  Saxony ;  SolcnbnCra,  Miaul. 

•  Dealaiigcliamni        .    Inf.  OoliU.  N.  of  Fr.,  BoU. 

-  rul(Eari>        .    Bndbrd  CU> ,  N .  of  Fr,.  it<At. 

■  eoTmaiui       .    Oxfotd  C\ny  t  N.  of  Fr.  iS<At. 

-  Htnmhlwluiw^  Sae.     I.ini,  S.  at  Fr.,  D^fr. ;  Inf.  Ooltl*. 

SiMiliorao,  Sim. ;  Lia>.  Boil,  Zieltm. 

-  ParkiuMtni.  Sow.     Liai.  T*«»-il,  Sow.;  Inf.  Oolite,  Bay«W(, 

Mojcndu ;   luf.  Ooliu'.  Holidiilnii ;   lUrrndorf;   Tliumaib 
Muftii.;  W«a*ar«lingcni  WiwoUuim;  Bopfiogon,  G.  7*. 
Gulielmii.  Stiu.     Oxford  Clay,  S.  Eh^,  Sov. 

■  Danri,  .Vow.     Liai,  Lyme  Kesia,  Dt  (a  D. ;  Liof,  WaM«nl- 

Im^m,  WiirlemberK.  Z'f>f». 

-  (ilauurtii*,  Saa.     Liaa,  WauAet,  SMnaraM.  Smc. 


•    A.  AmailJtrXM, 

i  Found.  tetBtJiag  I*  Sotnrby,  ta  iho  SalfUk  pard. 
9oS 
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104.  Ammonitei  Johnitonii,  Soa.     Lias,  Watched  Somenet,  Som, ;  Lim^ 

Bath,  Loiu. 

105.  cormgattti,  Soa.     Inf.  Oolite,  Dundij,  Brmkenridgt. 

106.  rotiformis,  Sow.     Lioi,  Yeovil,  Soar. ;  lias,  Bath,  /jont. 

107.  raulticOBlBtus,  Soio.     Lia<,  Bath,  Spu, 

108.  ImvigatuB,  Soic.     Liaa,  Lyme  Regia,  De  la  B. 

109.  latscoaCata,  Soa.     Lias,  Lyme  Regis,  Murck. 

110.  Murchisotis,  Sow.     Micaceous  Sandst,  Hofan  CSX,  WMtetn 

Islands,  Scotl.,  March. ;  Inf.  Oolite,  AUiogton  near  &idp«rt, 
March. ;  WasseralfingeD  ;  GJundenhoreD  ;  Wiagoldingen ; 
Goslar,  G.  T. 

111.  serpentinuB*,  Bern.     Inf.  Oolite,  Haute  Saone,  TTur. ;  Lus, 

Gunderstiofen,  Voltx.;  Lias,Uhstadt,  near  Heidelberg,  AnMB/ 
Lias,  Altdorf ;  BoU,  O.  T. 

112.  cristatus.  Deft.     Weymouth,  Brycr ;   Oxford    CI»y,    Hants 

Saone,  Thir. ;  Oxf.  Clay,  Bernese  Jura,  Thtir. 

113.  intertuptan,  Schlot.     Oxford  Clay,  Haute  Saone,  Tkir.;  Tim- 

nau,  Iloil.  I  Oxf.  Clay,  Bernese  Jura,  Thtir. 

114. opalinus,  Reinecke.     Lias,  GunderahofeD,  Foltx. 

1 15. latins,  Soar.     Cora)  Rag,  Wilts,  Loiu. 

116.  ammoaius, Schlol.    Lias, Gundenhofen,  ViAU;  Altdoif, /ToJI. 

117.  comptust,  Adnfcie.     Lias,  Gundershofen,  Follg;   Donidorf, 

ZUUn. 
118. ptanulatus,  De  Haan.     Baireuth,  HoU. 

119.  knorrianus,  De  Haan.     Boll,  Wuttetnbetg,  HoU. 

120.  Reioeckii,  HoU.     Coburg,  HoO. 

121.  pustulatUB,  Btin.     Cobuig;  Thumau,  HiM. 

r>2, granulatus,  Brag.     Cobuig,  HoU. 

123. —  bifurcatus,  flnis-     Coburg;  Baireuth,  HoU. ;  CorallUg,  Ger- 
many, Von  Buch. 

124.  trifitrcatus,  Dt  Haan.     Cohurg,  Hott. 

\25.  macrocephalus  t,  Sclilot.     Aarau ;  Coburg,  HoU. ;  Inf.  Oolite, 

Southern  Germany,  Muntt. ;  Vaches  Noires,  CBlvados,  C  T. 

125.  PlanuJB,  Hetil.     nonidorf,  HolL 

127.  Fonticola{,M«nci(;.    PemigiDous  Beds. Thuraau ;  Langhelm; 

VonBuchi  GameUhauBL'n,Ziefen,' Oxford  Clay,  Haute  Saone, 
Thir.;  Oxf  Clay,  Bernese  Jura,  Thur. 

128.  scutatua.  Von  Buch.     Lias,  Bauz,  near  Bamberg,  Von  Buck. 

129.  canaliculatua,  Man«(.     Wbachnau,  Aarau;   Furstenberg;   hit- 

chenberg,  Bahlingen,  Von  Buch. 

130. flezuosuB,   Muntt.     Coral   Kag,   Streitheiv,   near   Erlangen; 

Donzdorf,  Swabia;  Rathhauaen,  near  Bahlingeii;  BunimitoT 
Mont  Randen,  near  Schofhauaen,  Von  Much. 

131.  ctenatus,  itein.     Coral  Rag,  Germany,  Von  Buck. 

132.  BublieviB,  Mutui.     Donzdorf,  Zielen. 

133.  hecticua.  Ban.     Inf.  Oolite,  GameUhauaen,  Ziettn;  Orf.  Clay, 

Berneae  Jura,  Thur. 

134.  Pollux,  Btin.     Inf.  Oolite,  Gamelahausen,  Zirten;    Vachei 

Noires,  Calvados;  Goelar;  Thumau,  G.  T. 

135.  aquiatriatuB,  Mural.     Lias,  Wuttemberg,  Zielm. 

136.  intequalis,  Meriaa.     Bale,  Merian. 

137.  tenuistriatus,  Miinsl.     Solenhofen,  ffom. 

13tt.  diibiua,  ^cAM.     GameUhaiiBen,  Zielen;  Oxf.  Clay,   Bernese 

Jura,  Thar. 

*  Am.  Slrmgwayiii,  Sow.,  according  (a  G.  T, 

t  Am.gTaciUi,  MunsU  t  Am.  timirfiii,  Rein. 

i  According  lo  Von  Buch  thi)  Amtnonile  ii  flared  atA.Lumila  by  M.  Zietcn. 
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un. 
HI. 

143. 
143. 

144- 

I«. 

I4S. 
147. 
14ft. 

14!). 
150. 
1-1 1. 
1*2. 
133. 
I&4. 

1S5. 

lie. 

IM. 
Ut. 

159. 
160. 
161. 
102. 
163. 
161. 
16$. 
166. 
167. 
168. 
109. 
170. 
171. 

173. 

173. 
I. 

3. 

3. 
4. 

1. 
1. 


Ammuiiitr*  Kridion.  K'in.     LJiu,  Snitttnrd,  Zleltn. 

JuHuii,  HtwH.      Lini.  llnniclihauiMi,  Zirttn. 

olloniHiiJt,  *  on  Uiith.     CurnI  Rb^,  Mii^cndnrf,  Gailenrtulli, 

4c,  I'on  Bueh. 

(ligBi,  Xiettn.     RkdlinKcii  oii  ihr  UoDubc,  ZUtm. 

duiiliciilatu».  Zielen.     Max,  Hull,  Zielen  i  Uxf.  Clair,  Beriicu 


LiM,  Bnii,  Zirttti. 

Inf.  Oolite,  (itiitcnbcTf}!,  Wiutemberg, 


Junt,  ThuT. 

—  laricnatalii*,  ZUlm. 

—  dccoratut,   ZuUn. 

Ziftfn. 

—  bi|iurliliui,  Zielrn.     Inf.  Oolite,  Giiumber^,  ZiHtn. 

—  lorulomii,  SfiuMrr.     Lint,  SudJifiibtT)!,  Ztrteu, 

—  obtiquc-ciwUlui,  ZUlca.      I.iu,  Kaltcnthol,  ii«iu  $tutt|{«n, 

Zitlen. 

—  imiipiiit,  XchabUr.     Liu,  Rfichrnluicli,  Zitttn. 

—  obllqitu-inicmipiiii,  SvhiibUr.     I.iu,  Wiu»»nilfing»n,  Zirlta. 
~~  p<>lv|;aniii>,  ZUlrii.     LJa*,  J^cll,  n*iir  Bol),  Zitieti. 

—  diwoirfi'i,  Zietrn.     Lias,  Rciclicnbach,  Zirlrtt. 

—  biiijiiitmiB,  Zitttn.     WuicniUiiigca,  Zifttv. 

—  biiiniiLiKM,  Soil'.     Hotwiiitviii,  SiLXuriy ;  DoTaiia,  Wiirtumtwrg, 

Swiln-rtnnd ;  Aliinil. 

—  licvii.  Sciloi.     Inf.  Oolite,  Soulhcm  (irniuuiy.  MuiuL ;  Li«i, 

nvar  llddclbvrh',  Jirattn. 

—  eoliibTiiiiiS,  Rei^.     Oif.  Clay,  BvriiCM:  Jura,  7'Aiir. 

—  IffvigUut,  Sellal.     Oxf.  CUy,  lloniMe  Jun^  TImr. 

—  cnecpi^  Km.     Oxf.  CUy,  fienmc  Jurn,  Tkur. 

—  inflntui,  Keia.    Oxf.  t'luy.  Benii-w  Jut»,  T&»r. 

—  Ucluci,  Al.  Brvng,     Neuliiuitieii,  G.  T. 

—  C'Oiiiciisii,  /'on  Buth.    Noubaiit*n,  G.  T. 

—  »lt>'^lltIl^  /'<■«  Burh.     Tojitl  R«^,  nambcri;,  C  T. 

—  criimniis  Sea:     (>utl«ibrrf[,  Strcitbnrg,  G.  T. 

—  polygyratui,  fUin.     Donidorf ;  Raiidcn,  0.  T. 

—  tripartitua.  Sow.     Kaiidi'ii,  G.  T. 

—  multindiitua,  Rng.     WillibaldtbuTg,  Uehtladt,  O.  T. 

—  longidonatiu,  I'oh  AucA.     LJftn,  Mouticn,  Caen,  C  T. 

—  Aipcr.  Mrrian.     Haute  Dive,  NtnifchntEl,  6'.  T. 

—  plaiiorbifotmii,  -Vim**.     Ltoi,  Bafaria,  G.  T. 

—  cDlubratua,  Munif,     Liai,  Vaichiag^n ;  DiiuLnliibiihl,  G.  T. 

—  itDguUtii*,   Sflilot.      LJM,    NecW  liiailDn^pn ;    WcUnwn, 

SchcppnniiUdt,  G.  T. 
■  natrix,  ScUot.    Liai,  Bahlingcn :  Gr.  UniiurMlc ;  AJtdoif, 


G.r. 

ftinifuLarii.  i'oH  BkcH.     Liaa,  atmx  Slni»buqf,  G.  T. 

Aptydau*  \iwvi»,  Mrgrr.     Solniibofen;  Suir'rI>>U'in,  Uavnrio,  Mrifrri 

Stnfenberg;  Baiixbrrx,  Ambci^,  17.  T. 
imbrieatua,   Mrvrr.      Sulcuhofrn,  Mejtr;    IJaa,  Banibviv, 

G.T. 

biilknu,  MrytT.     I.ini,  Bam,  Mtyir ;  I JM,  Boll,  G.  T. 

■ EluiniJi,  hityer.      Liai,  BuiI.  ilryrr ;   Lioa,  Boll,  G.  T, 

OnycboUruthiii  anK^iito  t,  Mmul.      Kutriibofiii,  Rnppttl. 

S«pia  anli<|iiu;,  Mmul.     !>oli-nhi>rrii,  ItnpjitU. 

— -.  n'mniii*  ul^  ailli  in1i-bn)-<>  pn'tiTvi'd,  \Jtt*,  Lyme  Rcgu,  liuckl. 

Rhvneolitoi,  or  Sepia  brake  Liu,  Lyme  lU^i,  lit  la  B. ;  Liaa.  near 

Briitol.  iViller. 


*   TiifaarlUlH.  Patkiann  I    TtOtnUa,  SiMolktini. 

\  Laligc  priiea.  Riipprll. 

I  Srfia  lMil0farmii,  UtipptlL 
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CkcnACEi. 

1.  pBgnnu  m jsticul,  Gerxiar.     StiaAalin,  HoO. 

1.  &yoD  Cuvieri,  DetaL     Solenbofen ;  Erehiudt,  Fifpenlieiiii,  HalL 

2.  mutjciu,  Germ.     SoIeDbofen,  G.  T. 

3.  propinquiu  ■,  Germ.     Solenbofen,  ffolL 

4.  ipinimanuB,  Germ.     Solenhofen,  G.  T. 

1.  Scyllanu  dubiiu,  HoH.     Solenhofen,  HolL 

1.  P^smoD  ipLnipei,  Dtim.     Pappenheim,  SokDhafen,  BolL 

2.  longimanatiu,  Holl.     SolenhofeD,  HotL 

3.  Walchii,  HoU.     Pappenheim,  IloU. 

1.  Aitacui  modesttformit,  IfoU.     Solenhoren,  HaO. 

2.  minutui,  Hoii.     Solenhofen,  HoU. 

3. rostratui,  Phil.     Kellovay  Rock  and  CoraL  Oolite,  Yoib.,  PUL 

4.  leptodactylui.  Germ.     Solenhofen,  G,  T. 

5.  ipinimanui.  Gem.     Solenhofen,  G.  T. 

6.  fuiifonnis,  HoU.     Solenhofen,  O.  T. 

,  fpeciea  not  detennined.     Oxford  Clav  and  Liaa,  York*.,  PhiL 

Cnulacea,  not  yet  detennined.  Lias,  Midi,  and  S.  Engl.,  Cota/h. ;  Lyme 
lUgis,  Be  la  if,,-  Poreat  Maibte,  Normandv,  De  Csk.; 
Sloneifield  Slate,  Conyb. :  Bradford  Clay,  North  of  Frmoce, 
BoU. 

Ihibcta. 
Jniectiof  the  familiei Libelluta ;  JGtchna;  Agrion;  MymieleoDT  Sim! 

Solpaga?  Solenhofen,  MunsL,  March.,  G.  T. 
Elytra  of  caleopteroua  inaects.     Stotinfield  Slate,  Leaeh,Btidtt. 

PiBCBS. 

1.  Dapediunt  polituin,  De  la  B.    Lias,  Lyme  R^is,  De  laB.;  Lias,  and 
Oxford  Clay  of  Nonnandy,  De  Cau. 

1.  Clupea  niraltifonnis,  Blain.     Solenhofen,  HoU. 

2.  dubia,  Slain.     Solenhofen,  G.  T. 

3.  Knorrii,  Blain.     Solenhofen,  G.  T. 

4.  Salmonefl,  Blain.     Solenhofen,  G.  T. 

5.  Davilei,  Blain.     Solenhofen,  G.  T. 

I,  Ebok  aviroslris,  Germ.     Solenhofen,  G.  T. 

2. acudroatria,  Blain.     Solenhofen,  G.  T. 

].  Uneus  gracilis,  jig.  Lias,  Wurleniberg,  jig. 
1.  Sauropsie  latus,  jig.  Lias,  Wurtemberg,  /fg. 
1.  Ptycholepis  Bollensis,  Ag.     Lias,  Boll,  ylg. 

1.  SemionotuB  leptocephalua,  ,^j.     Lias,  ZeU ;  BolliAf, 

1.  LepidoteB  Gigas,  Ag.     Lias,  Ohmden,  Boll,  jig. 

2.  fnmaofaa,  jig.     LiaB,  Zell;  hoM,  Ag. 

3.  omatUB,  Ag.     Lias,  Wurtemberg,  Ag. 

1.  I^ptolepis  Bronnii,  Ag.     Lias,  Neidingen,  Ag. 

2.  Jsegeri,  Ag.    Lias,  Zell  i  Boll,  Ag. 

3.  - — longus,  Ag,     Lias,  Zell ;  Boll,  Ag, 

1.  TebagonolepJB  heteroderma,  Ag.     Lias,  Zell;   Boll,  Ag. 

2.  Bemicinclua,  Bronn,     Lias,  G.  T. 

3, pholidotus,  Ag.     Lias,  Zell ;  Boll,  Ag. 

4.  Traillii,  Ag.     Lias,  England,  G.  T. 

Fish,  species  not  yet  detennined.  Sereral  in  the  Lias,  Lyme  R^t, 
De  la  B. ;  Barrow,  LeicesterBhire,  Conyh. ;  Portland  Beds, 
Tiabnry,  Wilts,  Benelt. 

Ichthyodorulites,  Buckl.  Sf  De  la  B.  Different  kinds.  Lisa,  Lyme 
Regis,  and   elsewhere  in  Southern  and  Midland  England, 

*  Erymt  SckltlMmii,  HoU. 
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Cmyb.  Jjr  Df  la  R.;  Kininioridca  Clay,  nMr  Oxford,  Sonti.; 
StoiiMAald  Slnlc,  Ilackl.  In  the  Gnut  Oolilc,  Karmoody, 
Dt  Cau. 
Piib  palnln  and  t^rtli.  Liu,  Lymp  Heps,  and  SamrrwiRliin',  An. 
Congb. ;  Stutittlivld  Slalc,  Aur^t-/. ,-  Umt  Uolilr,  Noimandy, 
ZV  Cax. ;  Cornhrnih  Rnd  Fomi  Uarlile,  Nnnh  of  Ftanoiy 
BiAl.;  Coral.  Ooliif,  Oxford  V\a\,  Voriu.,  MiX;  I'ortUad 
Bcd»,  Tisbury.  Wilu,  BfmiU. 

1.  PurodkclyluH  luiirronyx,  Bueil.     LIm,   Ljm*   R«gi*,   BatkL;    Liu, 

Bnni,  Ravaria,  Mt^. 

2. Itmgircwirii,  pur.     Aielutadl,  C«ISm. 

3.  brcriroatru.  CW,    Aichttadi,  fW. 

4. gnndia,  Cud.     Salenhorm,  t/eli. 

6. craMmlria,  Gelilf.     S(i)rii)iufi<ii,  Gel/If,  , 

4.  •^-_—  medJiM,  ilmui.     Monhctm,  Hchnilxieiit, 
7. Muntlcri.  Go/iif.     Monhcini.  Oo^. 

Ptcmliiclylu),  (p«ci«*  iiol  known.     Stoneravld  Slnti^,  Buril. 
I.  MacniKnonilj'tiit  BullenKta*,  t'on  Mryrr.     Lia*,  Botl,  Jng. 
L  CrDcudinii  (^vlindrinMlrifl,  Cue.     Kim.  Clay,  Hlvr*,  /1l.  Brmg.;  Alt- 

doif,  G.  r. 
3.  ^^— —  brcvirottri*.  Cur.     Kim.  OaVi  Uivrc,  Al.  Bnmg.;  hhAtat, 

O.  T. 
3.  CrocodSo  nf  Man*,  Cup.     Groat  Oolil*.  ^L  Brong. 

— TciuaiiM,  (pcciM  not  drlcnuincd.     Linn,  Yorka.,  PhU.;  Liaaf 

Lyme  Krgii,  lit  la  B.;  Combnsli.  Knjil.,  Conyh. :  Stsiica- 

Itfld  Slurc,  Bu-:kl. :  C«ra].  Oolilir,  Ymkk,  I'hU. ;  \at.  OoliM, 

Calrado*,  Urr. 
I.  TckoMunw  CadoiiMniw,  Groffrog  St.  ftilair*.     Gmi  UoliC4t,  Cmii, 

tit  Cm. 
I.  Mr^nlonauni*  Burklondi.     Stoncilicid  SUtc,  Bittil. 

,  iprcici  nol  known.     Great  Uulitv,  Nonnandj,  Dt  Cmu. 

I.  Gcosniinu  Bolkiisis,  Jap.      LiM,  Boll,  Ja;/, 

J. Sumiuvringii,  Cur.     Moiiln-im,  .SoMuuriny. 

t.  Lacrria  Nt^nia,  G-oltl/.     Moiihi'itn.  GoUf. 

3-  gigantca.  Jfin»r.     Monhcim,  G.  T. 

1.  tUiachiiouiinii  ifntcilii,  Me^r.     I>ailin|;,  Solraihofva,  Mefir. 

I.  .'Elodon  jiriKuiil,  /'on  Ultyrr.     Monhpim,  Svmmrriaf. 

I.  FlRUniUiiniH  Giildniuti,  iVryrr.     Dailiii^,  .Vriftr. 

I.  Piraiiwauiiii  dotichodi^inu,  ConyA.     Liai,  Lyme  lte|ti>,  ftc. 

3.  rrceniiai,  Congb.     Kim.  Clay,  Etif;L,  CWyft.;  Kim.  Clay.  Hon- 

flnir,  AL  Broay, 
3. tarinatua,  CW.    GrMi  Oalhe,  Boulogttr,  AL  Brtng. 

4.  ]M>nta^nua,  Cbv.  GnaxOolitr,  BaUoa and  Chatdaua.ALBrMf. 

3.  1  nigonu.  Cm,    Great  OoUfat,  Calirado*,  AL  Brmy. 

8.  maeracephalua,  C«<tyb.    Liaa,  Lyme  Hegi*.  l>€  la  B. 

— ^— ^  i^MiiN  not  delamiiwd.  Oxford  Clay,  SWoay,  BcW.;  Oxrord 
Clay,  Calvadn,  Dt  U  B. ;  Lia*,  N.  of  Ireland,  Bryct;  Llai, 
Whitby,  Z>rnm. 

1.  IduhynMunw  camnunii.  Dt  la  B.:  Liaa.  Lyme  Kcgii.  ftc.  EnfL, 

CwiyA.,  ftc:  Liaa.  BoO.  WiMeinberg,  ,1^.,'  Bani;  fWd- 
Tichuvmiind.  C  T. 

2.  platyo^n, />« /n  a.     Mat,  Lymr  IUfiiB,ftc^  Engl.,  Coiiyi.,Ae.i 

Ltaa,  Boll,  Jiig. 


Crtcaiihi  JhOkMii,  Jag. 


f  CwcWHm  frt«u,  Siinimttliie. 
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3.  Ichthyownnu  tenuiroitrii,  De  ht  B.    IAim,  L)Fiiie  B^u,  &c.  Cengi^ 

&c. ;  Liai,  Boll,  J^, 
4. inlermediut,   CtMgb.     Ijat,   Lyms  B^i^  Ac    Cemgb.,   Sec ; 

Lisa,  Boll,  Jag. 
,  tpeciei  not  delermined-     Liu  aad  Inferior  Oolite,  NomuDdy, 

Dt  Can.;  Lia^Yorka.,  PhU.;  Oxfoid  Clay,  En^tud,  Conyfr.; 

Oxford  Clay,  Nonnandy,  De  la  B. ;  Great  Oolite,  Reugny, 

Broag. ;  Cord.  Oolite,  Yorka.,  PkU. ;  Calc  Grit,  MidL  Ene., 

Convo.  i  Kim.  Clay,  Oxford,  Buekl. ;  Kim.  Clay,  WeymoaUi, 

De  la  B.i  Kim,  Clay,  Honfleur,  Brma. 
Saurian  bonea  occur  in  the  Kelloway  Rock  and  Bath  Oolite,  Yorka., 

PhU. ;  in  the  Portland  Stone,  BuekL  ^DelaB.;  IJaa,  C«l< 

vado8,  HfT. 
ToddH.     Stoneafield  S\ttt,  BuekL ;  Liaat  Eb^  Co»gb.;  Solenhofen, 

Muiut. 

M  AMU  ALIA. 

1.  Didel^  Bucklaodi,  Broderip.    Stotiet6eld  Slate,  BueiL 


Organic  Remains  ^the  Bed  Sandstone  Group, 

Fariegated  Marh. 

Flant^x. 

1.  Equiietum  Meriani,  Ad.  Brong.     Neue  Welt,  Bade,  jfd.  Brong. 

2,  arenaceum*,  flronn.     Near  Heidelberg, Broim;  Wimembeig; 

France,  O.  T. 

3. columDare,/frf.flriMiy.    Lorraine;  Alsace;  WurtembergiAoi*!. 

1.  Pecopteria  Meriani,  Ai.  Brong.     Neue  Welt,  Ai.  Brong. 

1.  Tsniopteria  vittata,  Ai.  Brong.     Neue  Welt,  Ad.  Brong, ;   Wiirtem- 

berg,  G.  T. 

1.  Filicitee  StuttganHenais,  Ad.  Brong.     Wurlemberg,  Roztt,  G.  T. 

2.  ianceolata,  Ad.  Brong.     Wurtemberg,  Rozet. 

1.  Marantoidea  arenacea,  Jieg.     Stuttgart,  G.  T. 

1.  Fterophylliun  longifolinm.  Ad.  Brong.     Neue  Welt,  Ad.  Brona. 

2.  Me  ■         -  ■  -  "       "-■--■ 


(eriani.  Ad.  Brong.     Neue  Welt,  Ad.  Brong. 
■  Jsgeri,  Ad.  Brong.     Wurtemberg;  France,  Roxet. 


Radubia. 
Ophiuia,  species  UDdetermined.    Vosgea,  Rotet. 

CoNCtlZFEaA. 

1.  PlaeioBtonta  lineatum,  Bronn.     Wurtembei^,  G.  T. 
1.  Caidium  pectinatum,  Fon  Alb.     Wurtemberg,  G.  T. 

1.  Trigonia  vulgarii,  Schlol.     Louisburg,  G.  T. 

2.  curriroatna,  Schiot.     Louislnii^ ;  ScfavenDiDgen,  G,  T, 

3.  sulcata,  Gold/.     ViUengen,  G.  T. 

1.  Mya  muBculoidea,  Schiot.     Sulz  on  the  Neckar,  G.  T. 

2.  ebngata,  Schlol.     Suk  on  the  Neckar,.  G.  T. 

1.  Avicula  socialist,  Dnh.     Sulz,  6.  T. 

2. subcostata,  Goldf.     3uli£,  G.  T. 

3.  lineata,  Goldf.     SuIe,  G.  T. 

1.  Posodonia  Keuperina,  Follx.     Swabia;  Hall,  G.  T. 

2.  minuta,  Fon  Alb.     RoCtweil,  G.  T. 

1.  ModioU  minuta,  Gold^.    RottweU,  G.  T. 

*  Caiamilti  artnactia,  Jag.  f  Ugtibu  locialit,  SchloL 
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1.  Wupricanlia  Uoldfuu'ti,  I'oti  .ilb.     nollvfiil,  G.  T. 
1.  I.iii^'uJa  iniuiuinia,  Hrotin.     Rollneil,  (I.  T. 
1.  Siuicavit  DUiiivlllii,  tiaa.    IkUbian.  Jim. 

MOLLVICA. 

I.  Buccinuni  turbOinum*,  SuIb  on  the  Xeckar,  G.  T. 

Pl«CK>. 

Gsneni  imi  ^eUrmined.    Saidmaiui«dorfi  Neiuui  SvidingsUdt,  Ctf- 
burg,  G.  T. 

RErtim. 

1.  Phf louunu  Cflimtncadon,  J<7^.     KnW.Jirg. 

2.  cubicMoti,  Jirt/.     Uoll,  Jitff. 

1.  MwtodDiiaaiiniii  Jii-gvri, //u^.     (iaililorf,  G.  T. 
1.  IchthjroMunu  Liincvillcniiii,  Wurtnnibprg,  O.  T. 

PlMinaimu,  ipcdd  not  dclcrmincct.     DilTihtuii,  llm, 

Muichcltalk. 

1.  Ncurnptcriii  Giilll&Tdoti,  AiL  Broni/.     liun^illo,  .Id.  lirtaig. 
\.  Manlcllia  lylindiico,  ,1d.  Brcng.     Liuiivillo,  Ad.  Bioitg. 

I.  AilivB  p«diculats.  Duh.    Locality  not  itnlrd. 
KioiiaiA. 

I.  Cidans  ffrondiEvi*,  Gold/.     WurtembcrVi  O.  T, 
I.  Opliiura  priico,  Muntl.     Bainuth,  Golaf. 

S.  loriola,  Giildf.     Scbwfliiiiiiii'cii.  Wurtembvrg,  O.  T. 

I.  Atlcria*  ublitM,  GolJ^.     MurWih,  \  illene*-",  ^    T. 

I.  Encrinito*   monilifoimia.   Mill.      GoUingrn ;    Wurlnnbcrg  i    Poltndj 

Krmncc,  Sic,  Var.  .iaih. 
■  •  Pcntacrinitn  dubiiu,  Gotdf.    Kuilcndorf,  Q.  T. 

AHNl'I..tT4. 

1.  Sorpuls  <it\nU,  Gob^.     BairtuUi,  OoUf. 

2. colttbrina,  G«ld/.     Balreuth,  G«ld(. 

1.  TcrabratulH  commiiTii>f,  Aue.     Gi)illngvi>. //am.;  WurUmbeig ;  hik- 

nfrillc ;  Toiilon,  jIL  Urang. ;  tUchoi,  Biudc,  G.  T. 
%.  penivalin,  Sehlot.     Jma,  //m. 

3.  tnifflaU,  ScMvl-    Jml,  Ham. 

4.  orbicuUii,  Xihlirl.     D<iml>#Tr,  JniK,  Hirn. 

I.  Dettbyrii  scniiriTciitnrli,  GoUf.     Villpnvtn.  G.  T. 
I.   LinguU  Ivntiiaiimn,  Utomn.     K<rtmnl,  U.  7*. 

I.  Oitm  nUciuioidi't,  .Virnif.     Biirruth.  0.  T. 

3.  ■ntttnomU,  VuntJ.     Baimilh,  G.  T. 

a.  -—  raiilbnni),  MmM.     Boinnilh,  fi.  71 

^. difformii,  Sthlot.     Bwrcuth ;   WartpmbCTg,  O.  T. 

5. multicoatata.  Munsi.     Wurtlxrrs,  G.  T. 

8t complicata,  Q«ldf.     lUirtutlii  Villeiiicrn,  G.  T. 

7. 4*c«nim«tM>,  Afunt/.    0«ln-iith,  n.  T. 

t,  — -  t|wn4Tlmdn,5cifer.    Qiic(ll)nbrrf;.//im.;  Giittiuni:  Uu»(rille; 
Tnukm,  Jl.  Arony.,'  lUirvuih.   Bnnnbaclt,  O.  T. 

■  Htlit  llrMliiHiH,  »chl0L  t   T.*ulgiu,  lai  T.  nlrMnufa,  Schl«L 
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9.  Oitrea  romta,  Goidf.     Rottweil,  G.  T. 
1.  Grfphaea  priaca,  GolJf.     Villengen,  G.  T. 

1.  Pecten  reticuUtiu,  ScAlol.     GottiDgen,  Htm.;  Gotha,  6.  T. 

2.  AlberlJi,  Goldf.     Villengen,  Rudendor^  G.  T. 

3.  bevigatui,  G^^.     Wurtemberg;  Hagenj  Bromberg;  BNicnll); 

Gotha,  G.  T. 

4.  ducitei,  SchUA.     Wurtemben;  Bichen,  Bule;  Riidendarf;  Po- 

land, G.  T. 

1.  PUgiostoma  lineatum*,  Broun.     Michelttedt,  iftm.;   OSttingen,  AL 

Brong.;  Moibach,  Heidelberg,  Bronm;  Wttrtembetg ;  Bai- 
reuth;  Weimat,  G.  T. 

2.  rtriatum,  Schlot.     Gennanj;  France;  PoUnd,  6.  T. 

3. rigidum,  Sehlol.     Rauhthal,  Jeua,  Haw. ;  Gbttiiigeii,  AL  Bramg. 

4. Isvigatum,  Schiol.     Moabaich,  Hixn. 

5.  punctatum,  Schlot.    Gottiugcn;  Golhaj  Taulon,  jfl.  Br«mg.i 

Weimar;  Baireuth,  G.  T. 

1.  Avicula aocialia, 2)«f A.     Goths;  Sacbsenburg,  J'cAIol.;  Weimar./faii.; 

Giittingen;  Mont  Meitner;  Wurtemberg;  Luii4vi]le,  AL 
Brong. ;  Ibbenbuhreii ;  RiideradoTf ;  Niachwits  ;  Wehraa ; 
KaliuowiU,  G.  T-i  Heidelberg,  Brom. 

2.  costata,  Bromt.     Wiirtemberg ;  Baireuth,  G.  T. 

3. criapata,  Goldf.     FriedrichsfaaU,  G.  T. 

4. ~  Bronnii,  Von  Alherti.     VUlingen,  G.  T. 

I.  Mytilus  vetustusf,   Coidf.     Giiltingen;  Luu^ville,  AL  Brong. ;  Wur- 
temberg; Hagen;  Baireuth,  G.  T. 

1.  Trigouia  vulgaris,  Schiol.     Weimar,  Htsn.;   Gottingen,   AL  Brong,; 

Wurtemberg;  Riedem,  Waldshut;  Baireu^,  O.  T. 

2.  Pes-anieris,  Schlot,     Lunfville ;  Hoabach,  Han, ;   GotttDgeii, 

AL  Brong. 

3.  curvirostriB,  Schiol.     Wurtemberg,  G.  T. 

4.  cardissoides,  Goldf.     Wurtemberg,  G.  T. 

5. Iffvigata,  Gol^f.     Marhach,  G.  f. 

6.  ■ — GoldfusBu,  Ton  AHerli.     Marbach,  G.  T. 

1.  Area  inffiquivalris,  Goldf.     Freudenitadt,  Schwarzwald,  G.  T. 

1.  Cardium  ittiatum,  ScA/oI.     Wurtemberg;  Gbttingen,  ^^.  Sron^. 

2.  pectinatum,  Von  Alh.     Wurtemberg,  G.  T. 

1,  Mya  musculoidee,  Schlot.     Weimar;  Wurtemberg;  Upper  Sileaia;  Po- 

land, G.  T. 

2,  elongata,  Schlot.     Wurtemberg,  AL  Brong. ;  Seewangen,  Wald- 

shut;  Upper  Silesia;  Poland,  G.  T. 

3. ventricosa,  Schlot.     tun^ville,  AL  Brong. ;  Wurtemberg,  C.  T. 

A.  mactroides,  5cAIo(.     Marbach;  Upper  Silesia ;  Poland,  G,T. 

5.  nigosB,  Von  Albert!.     Rottweil,  G.  T. 

I.  Venus  nuda.  Gold/.     Marbach,  G.  T. 

1.  Mactra?  trigona,  Goldf.     Marbach,  G.  T. 
1.  CuccuUiea  miuula,  Goldf.     ViUengen,  G.  T. 

MoLLUSCA. 

1.  Colyptrffiat  discoidei,  SchloL     Villengen,  G.  T. 
I.  CapuluB  mitratuB,  Goldf.     Villengen,  G.  T. 

1.  Dentalium  lorquaCum,  Schlcl.     Gdttingen,  AL  Brong. 

2.  Icre,  Schlot.     Gottingen,  AL  Brong.;  Alpirsbftch;   Baumith, 

O.T. 
1.  Trochui  Albertinus,  Gali^.     Rottweil,  G.  T. 
1.  Turritella  obwileU},         .     GUtliiigen,  Hiat.;  Weimar,  Q.  T. 

•  Chama  liaeata,  Schlot.  f  Mylilat  edui^armU,  ScbloL 

i  Pattllltei.  §  Bucdmai  rbnlel^m,  Schhrf. 
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Tumtella  Aeptt 

dotriui,  Oaldf. 


■cabu*. 
-.'  tcnlimlw,  SehtoL 


Gohlf.     WViinw,  e.  T. 
"     DilmUch,  G.  T. 

Wiirlrmbci^ :  RiidcrtiloH*,  G.  T. 
Vr'cimnr,  lt<ra. 


Ducciunm  crrgariniD,  SehhU     RuJcndurf,  G.  T. 

niHiilinumt,         .     WitrWtnWtg  i  8f  ('Wi»it>vri,  Wsldahul ;  Rii- 

Acniiert,  (i.  T. 
SlTonibui  di'niiculntiiis  Schhl.     KiidcriKiorf.  O.  T. 
Natirn  (itutliiinluli,  Ltjtoy.     Wurtrinberg.  U.  T. 

Pulln,  Ou/itf.     Rotlwril.  G.  T. 

Tuiba  duliidi,  Munii.     IIaucI,  RronM ;  Sftiwtixtgtn;  Birdvm,  (i.  T. 

- — '  gignntrut,  StMol.    Scru-an^ro,  (!.  T. 

NoutUuK  bidonniui,  StUol.    Wcimiir,  lltrn. ;  WuxtrnAajt,  At.  ttrong.; 

tii<llilipvii ;  HiKlcmlurf ;   Liui  jvilla,  Q,  T. 
^^—  nodoiiut,  MuntS.     (innnniiy,  MaaH. 
Anunonitci  nodraiui,  Scftlot.    Wi-imar,  /Am. ;  Gdttin|[«« ;  WuttoiA'- 

bcqi;   Toulon,  .(/.  Brvna.;  Lorrainp,  Bntum.;  Tkniovitt, 

a.  T. 

Iiipiittiluis  Gailiianlot.     Ltiiii'viilc,  //L  BroHg, 


Khyncnlilu.     Jena;  (iouingcn;  Wuitcniboix;  Lunfnlle;  RciuinTlI- 
Im,  a.  T. 

1.  Pallnuni*  Sunirii.  Detm.     Diiirheini,  VQlingm,  Jian.i  BUttendort 
Sdubriick.  O.  T. 

Pl*CB«, 

Pitli,  and  Fi*li  TmiIi.     Bairauth;  WuiMnbarg;  Itudandocf,  .Viim*!., 

a.T. 

Refth-i*. 

riiMiiwailllli.  ipvciM  not  d»IDttuiued-     WiiTtentb«r;f,  Jtry. ;  Bonnith ; 

MitnAurt.  G.  T. 
\.  IchlhyoKniiru*  Lunavillcniii,         .     Lunitillc ;  Vr'urUinbcrit.  G.  T. 
(iivnl  Snurian,  jtmui  not  dctvrmuied.     Liuifvilti^.  Al.  Btong. 
Ciucodilui,  ipvcics  not  dekmnixd.      Rtxlcndorf,  G.  T. 
Cbelolia,  ipvcim  not  duWrmlutd.     Lunf-viDo ;  Buidlochttfearg ;  httutt 

krtb«rg,  G.  T. 

Htd  or  I'aritgalmt  Sandtlohe.- 


I'UMI*, 


Su!i-lr*-Run>.  G.  T. 

•MlfHiDfi  Mamicnticr (Baa-Rhin), 


I.  VMUKtam  tcAumaatc,  jiJ.  Brony. 
I.  tMmmtetaxvoaci-ut,j4d.Brinif.   W 

AiL  iSrony. 

%. ninotin,  Ait.  Bnmg.     WaaaalonM,  JJ.  Bmif. 

I,  Anoinoptcri*  Mougcotii,  Atl.  Brong.     Wawlonno;  Suli'l«»-Baliii,  Ad. 

Bnng. 
I.  NmroptfriK  Vcdtiii,  Ad.  Brvmg.     Sub-lpa-DaiBi,  Ad.  Bratg. 

3.  dt)^ii*.  Ad.  Brotg.     Sidl-tw-BallM,  AA  Hnmg. 

I.  SpliaDoptoni  M^ophj'llaiB,  Ad.  Bnng.     SuIi-Uo-tlnuiii,  Ai.  Brang. 

i.  jMiiniclU.  Ad.  Bmtf,    S«l»>1»-II«itit,  Ad.  Broag. 

I.  nUcilri  icoloppiidrioidra.  Ad.  Bmty,     Sutx-lo- Bain*,  Ad.  Brvtg. 
1.  Voliiu  brcvifulio.  Ad.  Brong,     Sulz-le»-BaiiiB,  Ad,  Brong. 

i,  cIvK&nt,  Ad.  Brtmg.     Suls-lM-Batn*,  Ad.  Bntng. 

3. ri^da,  Ad.  Bnxf.    Sali'lM-Bains  '^•'-  nr^- 


•  Slrm^i  mlalmi.  Schlol. 


f  UtUt  IntUltmu,  SAkt. 
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4.  Voltxis  acutifaliK,  Ad.  Brtmg.     Snk-les-BuDt,  Ad.  Bromg, 
6.  heterophylla,  Ad.  Brong.     Suli-le«-Baiot,  Ad.  Bnmg. 

1.  ConvallariteB  erects.  Ad.  Brong.     Sulz-teB-Baina,  Ad.  Brong. 

2.  nuUni,  Ad.  Brong.     Sulz-Ieft-BainB,  Ad.  Brong, 

I.  Paleoiyru  regularu,  Ad.  Brotig.     Suli-let-Baini,  Ad.  Brong. 

1.  EdiinoaUchyi  oblongua,  Ad.  Brong.     Sulz-lea-Baini,  Ad.  Brong, 

1.  ftliopliylluin  itipulare,  Ad.  Brong.     Sul(-let'Buiu,  Ad,  Bnmg, 

CoNCBIFESA. 

1.  nigiostama  IbeBtum,  S'cAJof.     Suti-Io-Baiiu. 

2.  rtriatum,  Sehlol.     $u]z-le*-BaiQB. 

1.  Avieula  locialiB,  Deih.     Suli'lei-Baini ;  DomptaD,  VoUm, 

2.  eosUta,  Brona.     Sulz-le»-Ba>ns,  G.  T. 

1 .  Mf  tUui  vetusCus,  Gold/.     Domptail ;  SuIi-Im-Buiu. 

1.  Tngonia  vulgaris,  Schtot.     Domptail. 

1.  Mya  miuculoidei,  Schlot.     Sulz-les-Baiiw. 

2. elongata,  Schht.     Sulx-les-Buas. 

MoLLUSCA. 

I.  Natica  Gaillinrdoti,  Lefrog.     Domptail. 

1.  Turritella  Bcalata,  Domptail;  Sulz-lei-Boina. 

2.  Schoteri,  Suli-leii-Baina. 

1.  Bnodnum  antiquum,  Goldf.     SuIz-lei-BunB,  G.  T. 

Zechitein. 

PLkNTf  . 

1.  Fucoide*  BTBrdii*,  Ad.  Brong.     Cop.  Slale,  Frankenberg,  Ad.  Brong. 

2.  lelaginoidea,  Ad.  Brong.     Cop.  Slate,  Mansfeld,  Ad,  Brong. 

3.  Ircopodioidea,  Ad.  Brong.     Cop.  Slate,  Msnefeld,  Ad.  Brong. 

4.  mimentarius,  Ad.  Brong.     Cop.  Slate,  Manafeld,  Ad.  Brong. 

5.  pectinatus.  Ad.  Brong.     Cop.  State,  Manifeld,  Ad.  Brong. 

6.  digilBtus,  Ad.  Brong.     Cop.  Slate,  Man$f«ld,  Ad.  Brong. 

1.  Pecopteris  arboreseena,  Ad.  Brong.     Mont  Muse,  Autun,  G.  T, 

2.  abhreviata.  Ad.  Brong.     Mont  Muse,  Autun,  G.  T, 

1.  Lycopodites  Hceninghauait,  Ad.  Brong.     Eisleben,  G.  T. 

1.  Aaterophyllites  ?  bulbosa,  .     Thuringia,  G.  T. 

ZoOFH  YT*. 

1.  Gorgooin  anceps,  Goldf.     Gtlicligbrunn,  Thiitingerwald,  G,  T. 

2.  antiqua,  Oaldf.     Glilkabrunn,  G.  T. 

3.  infundibulifonnis,  Goldf.     Gliicksbninn,  G.  T. 

1.  Calamopora  upongitei,  (vsr.)  Goldf.     GluckEbrunn,  G.  7*. 

1.  Retepora  fluatracea,  Phil.     Shelly  Mag.  LEmest.,  Durham,  Sedg. 

2.  virgulacea,  Phil.     Shelly  Mag.  LimesL,  Durham,  Sedg. 

Polypifera,  genera  not  detenuined.     Durham;  Northumberland,  Sedg. 

Radiahia. 

].  Encrinus  ramoBui,  Schlot.     Gluksbninn,  Al.  Brong. 
].  Cyathocrinites  planus.  Mil.     Mag,  Limest.,  Durham;  NoithiunberlMid, 
Sedg. 
Crinoidea,  genera  not  determined,     Durham ;  Northumberland,  St^. 

CoNCHIFEaA. 

1 .  Spirifer  f  trigonalis.  Sow.     Ropaen,  Gers,  Hcen. 

2.  unduIatUB,  £otv.     Midderidge;  Humble  ton,  feij;. 

*  CiipretiHt  Ulaanm,  Bronn.  f  DellhyrU. 
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3.  Spirifcr  multipticnliiK.  Soir.     tluiTiblptuii,  Stjg, 

4.  nilnulU!!,  4Vw.     lluiiiblvluii,  .iVi/g. 

1.  TDrrbraniln  crioUit]!,  ftchlal.     Riif»rii,  i/an. 

2.  doiip.ilo,  ScAlot.    Si^hmcrbach.  jii.  Brntig. 

3. eoniplauiitu,  Schtol.     (icra.  O.  T. 

4.  ^—  iiilcnncdki.  Sehtol,     Kupsc-n,  Hm, 

6. luflfltH,  Scblol.     RuiMCii,  Nam. ;  SrhtiMrrbu:)),  jII.  Bronp, 

6. lacunowi,  SrMot.    Cop.Slalc,  SchrnvrWh;  Zocluli-lii,  KugMMi, 

Han. 
7,  -  paradoxa,  Srilet.     Sotiniirrburli.  .41.  Brang. 

8. p«l>ip>uatn,  Schlof.     Schitivrijwli,  .11.  bmng. 

S. pygnma,  Srhiol.     Lciinntrin  near  SrlimiUkn)dni,  ,11.  Brtmg, 

,  apcde*  ncpt  dclcnniiicd.     Diirbnm,  StJg. 

1.  ProducU' ocuknu,  Al.  Hrong.     Budm^cD.  Mrn. ;   Gm;  Tlulillcr; 

GuiliicUliciin,  Lugun  uri  ilic  ijutriM.  (■.  T.;  Uurliniu;  Ncv- 
lhu[ii])i'rliLtid,  Srdg. 

2.  nigoui,  SrAlel.     Rtmrn,  Grra,  /Ars. 

3. —  ipclutiCBria,        .     Kupam,  Itirn. ;  Gllickbrunn,  jII.  Broag. 

4.  anCiquaia,  iSar.     M'laiirnAgt,  SeJy. 

5.  calvs,  Sow.     Huoibletun  ;  Middertdcv,  tec,  Sre^. 

0. tipinii«n,  Ship.     Itiiniblftlnii ,  &c^  -Wi^. 

f  7. loiijtiipina.  Sob.     Cop.  Slalc,  Sctimrrliach.  //s*. 

I.  Orbicula  ipcluiicurin,  SrAlal.    Gtiicktbrunn.  O.  T. 
1.  Axinun  ul»curuK,  Sow,     Durhum,  .Vii/-). 

Oitma,  tpci'iB*  not  dc'U'niiined.    NiirtniiiiilitirlaiKl,  SeJf, 

I'ectcii,  ipt^cic*  ncil  dcUnnincd.     I  IiiiiibliKnii,  Stdj. 

Fla^cimtoma !  ipccipi  not  determined.     Ilumblclan.  Seify, 
1.  Aricula  fri|ph»oidc>i  Sow.     Hunibtvtuii  (abuiiddiit},  Stiltf, 
1.  Mytllus  kprslophagus.  Scliht.     Gl  ut-ktbninii,  U.  T. 

2. Ktriatiii,  Schlui.     Gliirk>linmn,  (1.  T. 

3. Kjuanionii,  Sow.     Pviryliridgc,  StJg. ;   ItaacI  ncnr  (Soldbtff , 

G.T, 
1.  Modiola  acuminata,  Sow.     Bluk  Rockt,  Duihaai,  5e(^. 
I.  Area  tumida,  .SW.     Huiublctuii,  Uiuliani,  .Vn^. 
1.  riifulbn  tulcata.  Sow.    tluiiiblvton,  SrJf. 

Aaljulc' ,      .     Whiiify,  Ntntbuiubcrlond,  SeJf. 

Vcniuf  . ,     .    Uunihlciou,  St4g. 

Mau,u«c*> 

Haff.  Liin»t..  Mutt;   H\e\.]»taa,  S*df. 
— ,  lliiTTibli'icii,  Srilf. 

.     llaTthom  Hire,  Piil. 
.\minonit(4,  •pecjc*  not  determined,     (lumblelon,  S«df, 

PlKTtl. 

1.  I^i1K«tfariBUInlnaFrocnlhaluIn.i{/ajn.  Cop.Slat<-,M*MfvM,'fJi£rMtf.; 
MarlSlatr,  Midderide^:  Fmi  TiikUty.  SfJ). 

2.1 m^uiii,  Biitii:    Maiultild,  .H.Srtmg.:  Hidderidge;  £ut 

Thicklc}-,  Stdg. 
iiupquilolmm,  Mm>.    Cmi.  Slate,  RoUieobuif,  G,T,i  KLStala, 

Munt  Mtiie,  Aulttn,  Al.  brtatg. 
■  inH(*tiipi«niMi,  Brvnu.    Riinrliimler,  Tbarinitia,  tf<n. 

Krvuiii,  lilatit.     lUt.  Slatr,  .^ulun,  Jl.  Brong. 
nnioidet,  llatt.     Klontlcld,  G.  T. 
cUgui^         .     Mar1Sl*l<r.  3]iiMeri(le>;  EattTliickley,  &dlr. 
-  FteUiMMnar,  BUun.     Msii>fe1d;  Hc*tia,  O.  7*. 


Turbo! 

rictiruluniana ', 
MrUnia! 


3, 
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8. 


Lf  pi  ■■>*. 
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Pabeothrinuin,  ipecies  not  delermiDed.     Hul  Slate,   East  TbieUef, 
Sedg. ;  Mag.  Limeat,  PHUion,  WoKk. 

1.  Stromateiu  major,  Btain.     Cop.  Slate,  Hniia,  G.  T. 

2.  gibboiui,  Blain.     Cop.  Slate,  North  Gcroumy,  G.  T. 

I.  Qupea  LuDetherii,  Blain.     Cop.  Slate,  Euleben,  G.  T. 

Reptile. 

1.  Monitor  aniiquui.   Cup.     Cop.  Slate,   Maufcld ;   Rothenlmtg  on  tha 
Saale ;  GlUcksbninn ;  Menuningen,  &c.  AL  Bromg, 

Organic  Remains  of  the  Coal  Measures. 

PLANTS. 
[The  following  liit  of  Plants,  diicoTered  foiiil  in  the  coal  meaaima.  It 
compiled  from  the  labour*  of  Adolphe  Bnmgniart,  Sternberg,  JJndlev, 
Hutton,  Schlotheim,  and  other  suthoritie*.  To  have  bridged  it  would 
have  deprived  the  student  not  onlv  of  a  valuable  catalogue  of  localities,  but 
also  uf  an  idea  of  the  tituationi  where  plante  of  a  gimihr  general  character 
probably  eiiiled.  The  namei  of  the  plants,  when  not  otherwise  noticed,  ara 
tllose  assigned  to  them  by  M.  Adolphe  Brongniart,] 

Vascclabes. 

Stlbclat*  1. DlCOTTl,  BOONS. 

Euphorbiaeea. 
SriauitRiA  reticulata,  England i  S.  Weltkelm'taria,  Madgeburg;  S.  inler~ 
MeiUa,  SL  Geoiges-ChStellaison I  Montielais;  WilkesbatTe  (N.  America); 
S.Jieuidet,  BriiUJl;  Dudley;  Leeds;  Newcastle;  St.  George^-Ch&tellaiton ; 
Montrelais;  St.  Etlcnne;  Li^;  Cherleroi;  Valenciennes;  Muhlheim,  near 
Dusseldorf;  Bavaria;  Silesia;  S.  tubercalota,  Monlrelais;  Wilkesbarrc ;  S. 
rigida,  Anzin,  near  Valenciennes ;  S.  ittinima,  Anglesea,  Charleroi  j  S.  Ma- 
tana  (Sauv,),  Liittich ;  S.  giganiea  (Sauv,),  Liittich. 

Coniferir. 

PmiTEt  Braudlingi  (L.iH.),  Newcaalle;  P.  Wilhami(L.&  H.),  Craig- 
leith,  Edinburgh ;  P,  meduUaria  (L.  &  H.),  Craigleith,  Edinburgh. 
Pbuce  WiOtami  {L.  &.  H.),  Durham. 

Doubtful  Conifer  a. 

SpHENornvLLUH  5'cA/DM«iniii,  Waldenburg, Silesia;  Somerset;  Sph.emar' 
giaatum,  Env.  of  Bath ;  Wilkesbarre ;  Spk.  truncaluni,  Somerset ;  Sph.  dtn- 
tatum,  Newcastle;  Anzin;  Geislautern;  Sph. quadriSdum,  Terrasson  ;  Spk. 
diutctum,  Montrelais ;  Sph.  piuillum  (Saur.),  Liittich  ;  Sph.  quadriphglltim 
(Sauv.),  Luttich ;  Sph.  multiftdum  (Sauv.),  Liittich ;  Sph.  eroium  (L.  &  H.), 
Newcastle, 

DicolyUdtmotti  Plantt  of  Doubtful  Affinity. 

Annvlabia  minula,  Terrasson ;  A,  brevifolia,  Alais ;  Geialautem  ;  A. 
fertilii,  Env.  of  Bath;  St.  Etienne;  Wilkesbarre  ;  A.  fioribunda,  Saar- 
bnick  (Stemb.) ;  /f. /onyi/biio,  Env.  of  Bath;  Gpislautem;  Silesia;  Aids; 
Wilkeabarre ;  ( Var.) Charleroi ;  Terrasson  ;  A.ip'mvlota,  Saxony  (Stemb.) ; 
A.  radiaia,  Saarbruck. 

AsTERoFHVi:.LiTES  ejuiM/i/brnlii,  Mannebach  ;  Sa.xoDy ;  Rhode  Island; 
At.  rigida,  Alais;  Valenciennes;  Charleroi;  Bolteniia;  At,  hippuroidn, 
Alais;  At.  longifolia,  Eschweiler  (Stemb.);  Newcaslle;  At.  IrnuifoHa, 
Newcastle;  Silesia;  ^t.  dc/icafu/a,  Charleroi ;  Anzin;  At.  Brardii,  Ter~ 
raaon;   At.  diffata,   Radnitz  ;   Ai.  elegant  (Sauv.),  Belgium;    At.  tmber- 
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tidalQ  (I~&  It.),  NcTcnslle;  M.  jraaJu  (I.,  &  il.),  Iinwcullc;  Am. git' 
lioiJrt  (L.  Bi  11.).  N'cwcuiic. 

ttcc»L>i  j/nrndu  (Stcmb,),  NeiaxiuUr. 

Sabciaat  3.  K(oMi>coTTt.e»Oli«. 

pLii«iii.i.Aiiu?  Aorttwi/o/ia,  Swba. 

NaanrxTiiii/a/iMa,  nuliviTiIa ;  \.Jla6tIlaia  (L.  ft  H.).  N«wcMtl<i, 

CaiiBir. 

CAKXorntLLins  Firtetii,  St.  GforfM-rhAwlloUoii. 

MtmocolyUdons  of  Doubtful  Affinili/. 

Stcinbkkuu  aapulma,  Yorkdiire:  .Sr.  apfiraiiniaie.  Lanfcnc;  St.  Etj- 
tnii«i  .SV.  ilalaii,  bdriibur^'h  i  A'l.  t'olimanm  (Suit.),  UUlicli. 

Pn.iciTi:ii  toualii,  'IVirnHon  ;  /*.  ttrindi,  TcmMon- 

CirriiiiTKi  Ijcartnofii  (/..  i$-  //.),  Lcrbslwijii^  Shrcnbuiy. 

THiooRocinruu  /'or^infuni,  tjiKl<u«l  m"!  Scotland;  TV.  JVor^eAfAi^ 
Luinoc;   TV.  (ira(u>n,  Liiii|;eiic:   TV.  (^{■u/ririin,  Laufi^H. 

MiiiioitiiriiM  pritmatttum,  LaiigntC  f  JH.  dtformr,  LangetC  i  M.  M*' 
iracluin,  UMIiitni,  Lnncaiihirc. 

Celutlaxes. 

C«iri*eii;H  itfuntlibalt/ermt  (Brenn.),  Sonrbruck:  £-         Fig.  IIS. 
dubimn,  Wigan.  Lanrm-hirn. 

CuituiTni  SurliotBii,  NrBrcBxtlc ;  Soar  brack  ;  Li£g«; 
WilkpiboTTv,  PcnniylvnniBi  Richmnnd,  Virginia;  C. 
dttorabu,  Yorkshire;  Sanrbruck ;  C.  Bitdmiatut,  York- 
•hiiwi  Radniti;  fiofai^Bi  C.  ramouu  (Artii),  York- 
thirv;  Maniivbacb;  WulUn,  GM-iuTijr ;  C.  fmcJnfu 
(Slcmb.),  Litr>-t  Stuubrue^;  C.  Citlii,  Mottlrrlaiji;  Sa- 
■rbruck:  Wiikcibanr.  rcRiuylruiU;  C.  Juihu  (.\rtii), 
Yorkibirc;  /anMville,  Ohiu^  C.cainurformli  (Vlfi.  I  IS. j, 
Luagrar,  Iluulp-Liiuv  ;  Alois;  Y'utkihiri' ;  Maiuicluii'li ; 
Wirttin;  Itudnilt,  Qttmaay ;  C.  Paciydfrma,  Si.  Eti- 
onnc;  Irvland ;  C.  nodoitii  (Sdiloi.).  Ni^wrtuitr ;  I^ 
Lanlin,  Uurilo)^e  ;  C.  aopranttatai  (Sirmb.J,  Alaii; 
Lifjc:  Si.  l^liniiic^  KilkoiDy  1  C.  Siriniaiieri,  Y«rk- 
ibii*i  C-  AIo»st»ii,  EdinlnugL 

fUiet*. 
Sriir.i«irTE*»/«r«ato,  NcrcoM)* ;  Clurleroi ;  SQatia ; 
Saorbnick;  Sp.  rte^ant,  Waldrnburx  ui  Silcii*;  Sp. 
«rmfn  (Slemb-),  NurthumbcrlaiKl ;  <>liugoiir;  Sp.  »rlr- 
muiafolui  (SU'mb.),  Nvwiwtk- ;  Sp.  MUatula  (Stfrnll.), 
Saatbrut-k  ;  Rndnili:  Sp.di4trfta,Stanwi\n»;  Si.lii])- 

Eilytr,  Voa^ci ;  Sp.  imrarii  (Sif mb.),  S«rimi,  Bohtniui ; 
ngL;  Sp.  Brardii,  Lc  LanUu  :  Sp.  trffi>liotttla.  Auxin 
near  Valcacit-niict :  Moiia;  Silciis:  Yorkkbirc;  Sp. 
SMalJitiiiiu{SU'rah.},  I)iiiit«<i!rr  m-jir SaarbiuvL  ;  Wol- 
<)cnbiirj[  and  lin-iu-nbaoh,  Silctu ;  Sp.fragilu,  Breilrn- 
bocb;  Sp.  Hirvingianui,  NocDiil«;  WerdcD;  Sp.  Dm- 
Mhohn,  Montrriaii:  Sw.  £*Uau  (Slenib.),  llowMU, 
SDmU;  Ai.  jfWciUt,  N«ircuil«i  Sp.  Ut^«a».Hnt»t»it\  Soubracki  Sf. 
Fttini,  St.  G«MgM-CbAunauMi ;   Sp.    GraetuMantii,  SQaia;  AqgkKAi 
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Sp.  I.othu,  Ntvcaallv;  Sp.  UimifiitM,  SL  GM(gB»OiileIki«oii ;  ^  ti- 
^dOfV/'aMrahaTg;  .VpLontM, W«Tdoni  Sp. lriti«m»B«iJr*,  Atain ;  Sp.!*- 
ntUa,  \mkAtat;  Sp.alata,  GvitlaMtm;  Sp.t«irftrta,  WaUcnbuig;  Sp- 
muUifiJa  (Ssuir.)<  I<u[uch ;  Sp.  rroMM  (h.  ft  II.),  Kewcntk ;  ^  ^^Im 
(L.  A  II.),  Newcastle;  .S^.  rnlAni/vTta  (L  ft  H.),  NcvoMtlc;  Sp.4UWdB 
(L.  &  II.),  NVncMtle;  Sp.  eaaitala  (L.  ft  H.},  Newraalle. 

CTcLorTERiti  ■  orhicularii.  St.  EtJcnnc ;  I.i^;  C.  fncAaMamudiM,  Sl 
Etimuc;  C.  vblijua,  Yorkibirr  ;  C.  Jlabrlhla,  BerfhaapUn  ;  C.  giihtm 
(Sauv.),  Liitlicli ;  ('.  trmieordala  (Sauv.),  Liitiich;  C.  cjeUfiiUa  (SaoT.). 
Lnitich;  C.  rrRi^i)rNiM(}>uuT.),  Liitiicli;   C,  (fufujiria  (Suit,),  Luiiich. 

Ni-iiKnmiiiii  arKnirna/f.  Klrin-SrhiualkiMrn ;  NewcMtlei  A'.  VilUna, 
Alaii,  (iard ;  A',  roturidifolia.  Plnoii,  CaJTBidoi ;  Yorkihire ;  S.  l,emkii, 
GloucrnienliirF ^  Nrwcnitlc;  Auiii) ;  l<if^c;  Wilk«banc;  N.  (nrajMu 
(Sluruli.),  SuBrbnick ;  Micrescluiui  BolitMiua;  WaJdcnbuig,  Sileiis ;  Hmr 
tn>ln[i :  N.  hrlrr«p>i<fl!/i,  Suurlirvick ;  V«lpiici«BnM ;  NewcMtle ;  y.Jlejtmaim 
(Stcni)'.),  Knv.  of  linlh;  Sunibruck ;  X.  gi^nUa  (Sunib.),  Saathnack  j 
Schntilnr;  Wcttin ;  NpwciuiIp;  N.  oblongaia,  Paulton,  Somcnol;  M  eer- 
i/aCo, Li-cbulw-ood,  Shrvwibury:  Alais;  St.Eiicnne;  X. SeieiteAxfri  {liotf- 
RiBii ).  Erigluud ;  Oiiii:ibnick  :  WiIk<u>l>iUTc  ;  jV.  amjiatifoKa,  Env.  of  Bath ; 
Wilk<nlinrr^  ;  N.  aruli/uUa,  Rnv.  of  Hath;  WOkMburo;  A'.  ertntiUUa,  Saar- 
btuck  ;  jV.  maCTophvlla,  Ihinkert^D,  Somcnicl;  fi.aurwtdata,  St.  EtiaM; 
A".  Sartlii,  NifWcBilTc. 

OnoKTorinnis  lirardii,  Lr  Lnrdin  and  Terranon,  Dardoenc;  St.  EtH 
cnuo;  0.  rrrnuiuia,  TiTTjtwoa;  O.  minor,  L«  Laidin;  St.  Eti«iuiv;  O.  «*- 
lu»a,  TeiraMiiii ;  l.robntwooil,  Shrcwtbury;  O.  ScklatAfasii,  Manii«bacb; 
Wcttin;  O.  appfndiculata  (Sauv.),  LuitiFli. 

HccuriiKii  ilcehniiiiiti,  Wrrdeii  near  UiuBiJdorf;  St.  Prieit,  !^ir*; 
P,  Caiutvlliana,  AJais,  Uurd ;  P.  cjatfiea,  St.  £(itTilil> ;  P.  otboretcrni,  St. 
Eticiine;  Aubiti.  Avi-vrou;  Anxiii;  Matiiiclxicb ;  P. plalgratliu.  Si.  Klienne; 
P.  polamarpiia,  St,  BlirTiiii';  AInia;  I.itry;  Wjlkrabanv ;  P.  vrropltrUm 
(■Sloinn.).  \.e  I.nriliii ;  MmiiicliHi;}! ;  Wvtiiii ;  P.  Rueilaadl,  Iviiv,  of  EUlk; 
/'.  agiiiliua  (Sicnib.).  Mnnncbnph  nnd  Wcttin  (Srblot,);  /'.  Sehlolifimm, 
MnnncbDi-b  (Scblot,);  Gcitloutern ;  P.  pttroidts,  Mamwtrach;  Aubin;  P. 
liavreittii,  lAtff! ;  Vali-iicicnrioB;  /*.  A/iinffrU,  Ncwcmlle;  LU>ge;  P.  Mm- 
cAWi'ca,  Ne»cBi(tlp;  Naiixir:  Swirbnick;  !iili>*in;  /*.  .Wii,  Eiiv.  of  Bath; 
St.  tClii'l>n«;  Ofitlniilrni  t  WllkraborTc;  P.  CrraWiiiJ.  UciaUutam  ;  P.m- 
nuJala,  (■(■iitautciii ;  /'.  mar^nata,  Alois;  P.  giganlrtt,  Abaichnhiillp; 
Trrvct;  LifK<^:  Siuirbnick;  Wilkpibam;  P.  nrrrotti,  Walm;  hitga;  ftd- 
due;  WaldeiiLurg:  /'.  oblu/ua,  VnlvticknnM ;  P.  Htarda,  Le  Lnrdin;  P. 
Drfranrii,  Saarbnick ;  P.  ovata,  Sl,  V.Urnat;  P.  PltJimtlii,  Aloli:  St. 
Klicnnc;  P.  argala  (Sti^mb.),  St.  Eticnno;  Snnrbtuck  (&cbloL)  ;  Blicdi 
Island,  t'nilrd  StntPi;  P.  cr'utala.  Snafbruck;  /',  aiprta,  Montrriati;  P. 
MiUunH\t\it).  YorkBhiri';  Saarliruck ;  P.  lAhrmiatii,  VaJmctenim ;  P. 
HUtropA^Ua,  iiaurbruck ;  P.  ivquotii,  Fci'sncK  nnd  Vlcui-Condi  Bear  Vakn- 
ciiriinE'*;  SilMia;  /*.  arufa, Siinrbnick ;  Ronrbnnip,  Haute SooDo ;  P.ti^lm, 
Ocialaiitora ;  SLEliennt^;  />.  JrAiVii,  Konchamp;  ^.  i^fafa,  ValrndeiuiM; 
Uoutwcilcr;  P.  angiutinma  (Slcnib.),  Swiiu,  nulirinis;  SwubnitlL;  P. 
ijraeiiis,  Gciiliuitcni ;  ValFticiviiiicB ;  P.  piniurformU,  Frranw  aiwl  V'icnx- 
C'ltudf ;  Saiirbruvk;  P.  triitaiiu!arit,  Frcsiicn  nnd  \'irux.  CoimK' ;  P.  petti- 
nafa, G«j«lKUlvr7i;  P. pbimoio,\rirkihire(.\rtit):  Sonibrutk;  V'alrncipiuim; 
P.panaonka  (Snuv.),  I.tltlieb;  P.  hetcrophylla  (Suur.),  Ltitticll;  P.ama»t 
(Sauv.),  Lulticb;  P.  clmophuruidts  (Smir.),  Liiiiich ;  P.  iBtfatu  (Sail*.), 
[.iitticli;  P.  adianloidei  (L.  &  H.),  Newcaatle;  P.  kiteropii/Ua  (L.  ft  U.). 
NnwcMtlp;  P.  ngida  (Sauv.),  l.tlnicht. 

•  Olaplrrii.  Stuvrur. 

f  Toihii  liii  ihuuld  li(iitd(i]  theoThei'  ipcdn cnuoiFraiMl  b;  Coimi  StrmbeftE. 
fihlch  huwrvri  nisy,  u  M.  All.  Brunipiliirt  rmiatkt.  br  Ihc  lameiatlh  piwac  oft 
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LoMCHOPTKfti*  TaamaUii,  VnlcnRlcnliM. 

Scuiiortcsti  anomala,  Saarbru^k- 

QiMLortiMtt  prinitBa  (L.  &  li.).  itiuUtact,  Both. 

hxcoTotnttt  paifomii,  Soic-Gotha;  St.  Eti«nn«;  /..  GravrnAorttH, 
SiUvisi  L.  Hiraing^aiuii.Kislnhvm  Z..imiric(i/u»,St.  (iporjrcs-ChUcUwiion; 
L. phUgmaiiviiit4.  Newcn«(l«i  Silutia i  L.  Iriuii/vUiu,  SL  tivorgM-Cbilcl- 
laitnn  ;   I..!^iici/orvtii,\VtlliTi;   f,.t  afflnii,  Vi^tun, 

StiL*aiiiiTKt  palrni,  Iviliiibiirjih ;  S.  trrttiu,  Mont  Jfan  ncnr  Aiig<r*. 

Li:rii>ODi.H0Noii  tflagiiioidci.  liohcrinia:  8ilciiii:  Ncwciullf ;  /.rp.  tltgaat, 
SwiiUi  Bohemia ;  J,rp.  iSucklamii,  Cotuhrooki-  Dull- ;  Lrp.  OpAiarut,  Ncw- 
GUllt;  Clurleroi;  Lfp.  ruuiimm,  ClinrK'nii;  Vklpiici'iinci i  Lrp,  I'ndtr- 
tuoedii,  AnglcKpn;  /,rf>.  Inxifottum,  lliiii:nau;  f,rp.  iiuipnt,  SL  IngWrt,  B>- 
vsrin;  Lrp,  Stemheriiit,  Siiiiia:  Xrncaille;  /.<■;>.  tongi/oHaia,  Swma;  L*ji. 
oraaturimum*  (Stcrub.),  Udiabutfib:  Y*rlt*hire;  Sileua;  Dutham;  /*p. 
I'lTOfoHU'n  (St«riib.),  Nvwt'iullp ;  l.*p,  nrouium,  Wnldenbur;; {  Ltp,  tram- 
cr/nm, (ilanguw ;  £171. 1'aUimitHnianKia  (S(«riih.},Sili'*in;  /.rji.  Rhoiiabitm 
(Sccnib.),  Yurk>i1ur«i  V'ltlcncii-nitra ;  Silciia;  l^p,  toriUtlam,  I'lirhniii;  Ltp. 
abpealum  (Stcrnb.),  Ncvcuitlc;  Radnilx.  Buhpmioi  Silciia;  i'moci  uid 
Vieuz-Condj ;  t,rp.  dubium,  Ncwrnallc;  Lep.  Iirce,  loiitily  at  Lu  Maixk; 
Lfp.  piilrktIlHm,  Atnia;  Li^gr ;  Lrp.  cirlal'im,  YorltKhirv  i  Lip.  varimu, 
Snarhmcli ;  Withribarrt ;  Lrp.  cariitaluiH,  }ilon\jiAM  \  St.  Getirao'-C^ltsl- 
iBiion;  f.ep.  crrnatum  (Sinrnli.),  Bohf  mia;  Etcbucilcr :  ICiicn;  /onetTill*! 
iff.  acHltalum  (Sttnib.j,  I'lucii;  Bohemia;  Silciia;  Wilkeibarrc;  Lrp. 
Ji»lttm,  SL  Elinine:  Lrp.  lahc'mum  (Slvrlib.).  Itobcmin ;  Siltrlu;  Lep. 
riman.m  (Stcnib.),  Bobviuk:  Lap,  amialalum  (Stirnb.),  It<ihi>iiiia{  Lep. 
tonfiuHU  (SUtmb.),  Silfnia;  Etclinrilcr,  Lep.  tmbrieatam  (Sirmb.),  E*cn- 
wallar,  WtilJn:  Lip.  majta,  CJciiUutcrn;  Lrp.  Uincioiaium,  MontrcUiti 
Ltp.  Boblayi,  Valcndcnncn;  Lrp.  trinertr,  Monlrrlaii:  Lep.  Harare,  AloilJ 
Ltp,  «rnolum,  Shropiliirc ;  Lep.  imiiiibttim,  Eiiglanil;  Lrp.  ematginaliim, 
Yorkahirci  Lep.  acrrcium  {L.  !k  H.),  NewcMilo:  I^rp.  dilalalun  (C.ii  H.), 
Ncurcutlv :  Lep. griKiif  (L.  &  If.),  Niiwcutlc. 

t.'i.oUKHnaoN  majut  (L.  &  11.),  Nrtccaitlo. 

Lrrii>iirnTi.LuN  laaetalalam  (L.  St  H.),  Nrvciutl« ;  L.  ialenardiant 
(L,  Sc  11.).  LeebolWDod.  Shrewbunr. 

LiiriDo>TRoii(ia  rariabitit  (I..  8t  H.)>  Nrwcaatlr;  /..  enuUut,  Nevouitle. 

CtK■•rll(;lKKll^  majut,  St.  Rrirnnc;  Latigcac ;  C.  Pami€ri,  Langoac; 
C.  tordifotiaf,  Longi-'nc:   C.  ovalma,  Langeoc;  C.  aeutum,  Lmgtat. 

I'laatt  of  Uncertaiu  Affinity. 

SraiLLAKiA  Niariols,  Bohiriiiiai  S.  opprnilKulata,  Bohemia;  Yorkthiro; 
S.  ptUigrra,  Alaix ;  S.  Unit,  lAtte :  S.  caMolieulala,  Saarbrucli: ;  S.  ConH, 
iWn;  .S'.  ttongattt,  ChoHRraj;  Lwed;  S.  retiiformii,  Ncvcutlc;  Hotu; 
E»cn;  S.  /lippocrtfit,  Motui  S.  btftrrurii,  Lifui';  S.  CmidvUti,  Alaiit 
S.  oculata,  NewQutb*  1  Bohnnia;  S.  orhkwlaru,  St.  Ktiana*;  SMnnick; 
f.  iMariloM,  Enr.  of  Bttli,-  Alai*;  E*cliw«iUT;  Wilkubatre;  S.  BMmt, 
AuId;  S.  Ktorrii,  Siuubruck:  ^.  fIfipliM,  St.  Ktlciinc ;  S.  tramttrtMi, 
Eaeliwdl«r  imu  Aix-la-Cbapdlc ;  S.  nAnlmtda,  l>out«vtilor,  n«M  Him' 

abuic  enumeruciL  PtmpUHi  trUe*Ial»,  Sutina,  Bahmi*  i  F.  dltrrfla,  Siiiaai 
P. tanlaM. Salmi  f.  Hvteai, Swloa  1  f. attUMla,  RadiMtt. Bifcnaih  1  P.  —AlWa. 
RwlniUi  P.rr/mJa.  KailalU;  i>.  urflfiM,  RaAfilU  1  F.trfmOm,  Mhiit*.  »«l.(wk| 
P.Wqpni.Sdiabbt.  BahMnlt;  P.<M4M,'Waldcnburs,$tlcriBi  Sobtulirt  P.  AUa, 
Rohtmiii. 

•   TAHlfHrfrM  ■»•«>.  L  ft  H. 

«   P 
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bruck;  S.  ctupidala,  St  Etienne;  S.  nokUa,  lAig^,  Saaifanek;  SSonB 
S.  Tountallii,  Chsrleroi ;  ValencieniMi ;  S.  trigona,  Radnitat,  Bobaoia 
S-mammillaru,  Cbaileroi;  S.  alveolaTU,SuthraA;  S.krsagma,  Each.wnler_ 
£oi:hum  :  S.  ekgaiu,  Bochum  ;  S.  Brardii,  TemaMn ;  S.  brnigata,  Mco- 
trelais;  S.  Serlii,  Paulton,  Samenat;  S.  pachyderma,  Nelrcutle;  S-  alUr- 
nauM  (L.  &  H.),  NorthumberlBud;  Euhveilerj  S.  eatamiata  (L.  &  H.), 
NewcaaUei  S.  aUernani,  (Sauv.),  Liittich;  £.  eentigna  (Saor.),  Liittidi; 
S.  antipia  (Sauv.),  Liittich;  S.  ninufa  (Sauv.),  Liittich. 

VoLKHnKNiA  polytlachgo,  Waldcnbu^,  Sileda;  f.  Jiitaekym,  Swina; 
f  .  erojo,  Teiraiaon ;   ^.  ^onifu  (Sauv.),  Belgium  *. 

PoLiroBiTEi  Smuptami  (L.  St  H.),  Denbighihire. 

CoNCBiraaif. 

1.  Fecten  pa^yraceui,  Son.     Wcrden,  Him.;  Bndford,  Hailtttme. 

2.  diuimilii,  FUm,     Locali^  not  ttated. 

].  MyiUvu  enoBVM,  Flem.     Scotland,  JInii. ;  WeiienJ  Ham. 

I.  Lutricola  tnincata,  Goli^.     Niedentaufenbach,  Ciuel;  Werden,  G.  7*. 

2. BlainviUii,  Golt^.     Werden,  G.  T. 

3. acuta^,   Gol^.     WurdeD;    Liittich;   Kammarberg,    IhneiMa; 

Bochum,  O.  T. 

1.  Unio  Urii,  Flem.     Rulhe^len,  Scot].,  Flm. 

2.  unifonnia,  Soai.     Weltin;  Loebejun,  G.  T. 

3.  nibconstrictua.  Sate,     Deibyahire,  &c.,  Soa, 

1.  Nucula  attenuata,  /Vein.     Rnthei^len,  fJem. 

2,  gihbota,  Flem.     Rutherglen,  Flea. 

1.  Mya?  tellinaria,  Liittich,  ^om. 

2. ?  ventricoaa,         ■     Liittich,  Han, 

3. tminuta,  Kaminerberg  near  Ilmenau,  Hem. 

MoLLL'BCA. 

1.  Turritella  Urii,  Flem.     Rutherglen,  Scotl.,  Flem, 
2. elongalB,  Flem.     Rutherglen,  fiem. 

1.  Belterophou  decus&atus,  JVnn.     Linlithgowshire, /lem. 

2.  strialus,  FUm.     Linlithgow«hire,  Flem. 

1.  Urthoceratitea  Steinhaueri,  £oui.     Cool  Measure  Limeitone,  Choqniar 

near  Liittich,  //ten. ;  Yorkshire,  Sow. 

2.  cylindracem,  Flem.     Lintithgoinhire,  Flem. 

3.  attenuatuB,  Flem.     Linlithgowshire,  Flem. 

i.  ■ —  sulcatus,  Flem.     Linlithgowshire,  Flem. 

"  Whether  or  not  certain  of  the  coal  Virata  of  N.  America  be  precisely  identical 
with  those  of  Europe,  or  may,  like  aame  in  Ireland  described  by  Mr.  Weaver  be  of 
the  grauwBckc  leriei,  li  appears  ihal  iniiiy  or  the  isme  plants  ate  fuund,  according 
to  the  foregoing  lijt,  in  both  Europe  and  America.  These  are ;  Calamilei  3  gpeciei, 
Neuropterix  3,  Pecopteris  4,  Sigillaria  1,  Sphenophylluni  1,  Lepidodcndron  3,  Stw< 
miria  2,  Annularin  2,  Asterophyllites  1. 

Vegctablei  discovered  u  yet  only  in  America. — Ntaroplerii  Ciilii,  Wilkcibarrt ; 
If.  Granffri,  Zanesville;  f) .  macrophylla,  Wilkesbane;  SigiUaria  Chtii.  WiJke*- 
barre  ;  *  rripojo.  Wilkesbarre  ;  S,  JiWfmnnni,  Wilkrisharre;  Xnifigua,  Wilkesbarre; 
S.  dubia.  Wilkesltarre ;  Lycopoditfi  Sillimanni,  Hadley,  Connecticut ;  I^epidodndrtm 
navnailiare,  Wilkesbarre;  Lep.  CUtii,  Wilkesbarre;  Poacitri  lancfolatOf  Zanetvtllc. 
Fecaplirin  panclulala,  discoiered  at  Wilkesbarre,  is,  according  to  M.  Ad.  Brongniatl, 
found  at  the  Munlagne  dea  Rouasei,  in  Oiiana. 

t  tlow  far  all  tiie  marine  Temaina  noticed  in  this  lirit  may  be  reaily  discovered  itx 
the  body  of  the  coat  measures,  and  not  in  the  alternations  with  the  inferior  rocks, 
may  perhaps  be  (jueslionable ;  lome  of  them  leem  certainly  to  occur  in  the  body  of 
the  coal  measures. 

X   Unto  aculuXt  Sow.  . 
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i.  Ortlioccratitc«iindatiu,/'fnn.     LiliUihgawtldn,  flMi. 
1.  Ammanitci   Liileri,  Sov.      Bit.  Shalp,    U'»nl«D,   Httit.;   Y«rk*liii«, 
SMnhauer;  Li(ig*i   McUn,  Vniuf. 

%.  iub(Tf[i«n»,  Schlal,     Wcrdcn.  Manii. 

3.  DUilriiin,  Ilaau.     tlmquicr,  Mvnil. 

A.  iphnniciui,  Goldf.     Cliuquivr,  Mimil. 

i.  c4rboaiLTiui,  Gol^.     LUctich;  WonW;  Wettor,  O.  T. 

Fuets. 

1.  PnliFOthruium  inacrropt<TUin,  Brima,   L«bMh,  BdNcliircilsr,  Soarbruok, 

a.  T. 

9, Fi«ii-4liiili«ti«(<,  main.     MilnnUrapiii.-l.  ^lurliruck,  O.  T. 

1.  Acaiilliii'MiM  Btunnii,  Ag.     Lrbnch;  Borstlmrilrr ;  Liitlicli,  G.  T. 

Ichtliyixlorulilci.  Burki.  ^  Df  la  B.     Sliul«,  Fvllii)£  C^Uiary,  Durham, 
Taylor;  Kiillifrglvti,  Urt ;  Stuidnrlauil,  Sofv. 

Pwh  polaMi,  toll,     Tot^,  ncAT  lA«di,  George*. 


Organic  Remains  oftke  Carboaiferoui  Limestone. 
ZoorxrTA. 

i.  Gorgonia  ripislprin,  GMf.     Toumay,  G.  T. 

i. inruii<]ibulLlorini(,  GoUf.    LJndln;  Gimbom;  Anuberg,  0.  T. 

3,  ■  ■         aiili(|iia,  OMf.     KrwtCrrg,  O.  7'. 

4. wici'p*.  Gold}.     Amabcrg,  O.  T. 

\.  Collcpn™  t'rii,  Flim.     Kathergkii,  FUm- 

1.  itctqiara  eluncaln.  Flem.     Kutli«rglcn,  Firm. 

I.  Caryophj-Uin  duplicnu,  Marl.     Ucibyihirc,  Marl. 

i.  uHinii,  .Wart.     Uetbyihire,  jjart. 

3. jum-BU,  Fltm-     Rulhcrglfn,  /1m. 

1.  Cyklhapbylliim  i^xi^^niriciini,  Getdf.     ItAiing^n  tirat  l>uiMl(larf,  GoU/. 
S,         —  ■  ■  flc^uotum t.  Gold/.     Kin);'*  CoIuiIt;   Limcrjck,  IFtav- 

3. piiilBgimum,  GoUf.     Namur,  G.  T. 

1.  Aiiuiui.  Gold/.     Nunur.  U.  T. 

1.  Aitnu  lUiduUu,        .    Rrittnl,  Fart. 

1.  T\ibipont  b^oloiu,  Laai.    TheiiT  nctr  I.i^,  .11  Bnmf. 

1.  STrineopon  mnuloM,  Gok^.    OInc,  Limburg,  Bclgliun,  G.  T. 

i.  ■■  KdcuUta,  Gtibff.    Olnc,  G.  T. 

3.  filiftnnu,  Oadtf".    AnubcrR.  6".  T. 

1,  CataiDO|>ora  polymorpbft,  Q^i^.     Nbihut,  GoUf. 

2. i|iongitr«,  GqW.    Schirclni;  Siindwig,  Q.  T. 

1.  Auloporn  tatafrctM,  0«Uf.     Batinxro.  G.  T. 
I.  FavouUi  (rolbLindicH.  Lam.     Dublin.  Al.  liroitf. 

S.  MpMnw,  FUm.     Scotland,  FUm. 

3.  dfipriMunu,  Fl-rm.     ScolJMid,  fitwt. 

1.  UthottmUon  >triatiiiii,  Park.     Vtivt,  Part. 

2.  jlorifonne,  Mart.     BriMol,  ttVxwk'iirrf. 

3.  —  imugiuMudiik  FUm,    SoaUand,  FUm. 

folypifrrt,  gtaera  uodMenaiafd.     V«y  numCRnu  in  tbe  Briliih  I«Im. 

RaDunii. 

1.  Pmtramilci  Derbimau,  5(Nr.     Derbysbirei  Wattm. 

Z«alo(>c»l  Jminwl,  ml.  ii.  fV  1  fi»  9.  f  'fiV^n'  nnilUflH.  IliU. 

2p2 
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2.  Pentremitei  ellipttciu,  Sae.     Preatoa,  Laucathire,  Ktmgoit, 
3. oralu,  Qei^.    RaliDgeD,  Duucldorf,  Ool^. 

1.  Pol«riocriiiit«  cnnus,  MUia:     Somniet;  Yorkduie,  lliilUr, 

2.  -  tenuii,  Miller.     Mendip  Hitb;  Briitol,  MUUr, 

1.  Platycrinitea  Ikvib,  Miller .     Dublin:  Biulol,  Mitter ;   lUtingen;  Nk- 

mur,  Goldf. 

2.  nigoau^  MUUr.     Mendip  HQl*;  Caldy  Iiknd,  MilUr. 

3.  • tubeiculBOii,  MUUr.     Mendip  Hilk,  Miller. 

4. granulatut,  MUlrr.     Mendip  HillJ^  Miller. 

i,  itriatus,  MiUer.     Bristol,  Miller. 

6.  pentaugularii.  Miller.     Mendn  Hilli ;  BriMol,  Mitter. 

7.  . depreffiui,  Goldf.     Ratingen,  Golif. 

1.  Actinocriuitei  triacontadBctvliu,  tf  jJJ<r.     Yoriiihire;  Biuto);  Hendip 

imt,  MiUer. 

2.  '  polydactjrlm,  Mendip  Hilli;  Cald;  Itlond,  MiUer. 

3.  Irevii,  MiUer.     Rntingen,  Qol^. 

4.  gTanulatiu,  Goliff.     Ratinzen,  Golt^. 

5.  tesseratuB,  Goldf.     Schweln,  Goldf. 

I.  Melocrinitea  hierog1yphicu»,  GoUlf.     Slellbei^,  Aix-la-Ch&pelle,  QoUf. 
I,  RhodocriniCe*  verus,  MiUer.     Bnatol;  Mendip  Hiilt,  Milter. 
1.  CyBtliocrinites  planui,  MiUer.     Clevedon,  Briitol,  Milter. 
.  2.  qDinquangulaiit,  MiUer.     Bristol,  Miller. 

Anmulata. 
1.  tierpula  cmnpretta.  Sow.     Lothian. 

CoNcuiKaA. 
1.  Spirifer*  ambiguiu,  Sow.     Ratineen,  //on. ;  Deibyibire,  Watton. 
2. biiitlcatut,  Sok.     Vii^,  /fim. ;  Dublin,  Sow. ;  Li^ge,  l>mm. 

3.  glaber,  Sow.     Ratingen,  Hren. ;  Derbyshire,  Martin  ;  Ireland, 

Sow.;  Lifge,  Dum. 

4.  oblatuB,  Sow.     Virf,   Htcn. ;  Derbyshire;  Flintahire,   Farey; 

Liitticb,  G.  T. 

fl.  obtuBua,  Sow.     Ratingen,  Ham. ;  York»hire,  Ducket. 

G.  pinguis,  Soa.     Dublin,  Sote. ;   lAigf,  Dum. 

.   7.  plicatus,  Jfan.     Ratingen,  Hem. 

8.  rotundatiu.  Sow.     Limerick,  Wright;  Virf,  Hcen. 

9.  trigonaliif,  Sow.  Ratingen;  Vii6,  Han.;  Derbyshire, iVar/ui; 

Ruther^len,  Ftem. 

10.  triangularu  ti  Sow.     Derbythire,  Martin. 

11.  itriatus.  Sow.  Derbyshire,  Martin;  Nanior,  M.  Brong. ;  Li^ge, 

Dum.;  Ratingen,  G.  T. 

12.  — —~.  ettenuBtui,  Sow.     Dublin,  Soa.;  Li^,  Dum. 

13.  dUtans,  Saa.     Dublin,  Sow. 

14.  TCBupinatui,  Sow.     Derbyihire,  Martin;  Rutherglen,  flem. 

15.  Martini,  Sow.     Derbyshire,  iSoio. 

16.  Urii,  Flem.     Rutherglen,  Vre. 

17.  exaratuB,  Flem.     West  Lothian,  Flem. 

\S.  cuapidalus  i,  Sow.     Bri»lo\,  Beeke ;  Derbyihire,  Martin.     Ra- 
tingen, G.  T. 

'  DfWiyrii,  Dslm, 

f  ProHiieta  Iriginialu,  Deshayes.  According  (o  the  ume  author  the  gpnus  ^*- 
riftr  iliould  be  lupprraKd,  the  apedei  compoiing  it  being  referrible  either  to  TVr*- 
bratHla  or  Pradtata. 

}  Dillhyrii  comprtita,  Goldf.  {  Drlthyrit  ckvata,  Dalm. 
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Sjilrin-r minimui,  Sov.     D.Tbi-ihiro.  ITation. 

octupticaliis  •,  Snw.     Dfrbvitliirc,  Martin. 

Ucllhyri*  Hnmu,  GoUJ.     Amthvri;,  O.  T. 

bi«i!c«U,  ffo/-//^     Ltlttich:    U\,\Ain,G.T. 

••■   polj-morphn.  Gold/.     KjtinK<^n,  G.  T. 
•  iiiciso.  Ciiliff.    KAtingeu.  O.  7'. 

bipliciiw,  (liildf.     Rstiiigen,  O.  T. 

rAdimn,  iiuiilf.     Itaun^cn,  (7.  T. 

Ihccnrin,  UMf.     Ratin^cn,  O.  T. 

—     strintiitn.  GoUf.     Ratiniicn,  G.  T. 

cuiicFnlriou,  Ooldf.     RAtiilgcn,  G.  T. 

Torebniliiln  aciiinin«t«,  Si»r.    Raliiigvn.  /forn..- York«hir«;  D*rby«tiit«^ 

Sim::  Rulliorglcn,  Fttm.;  (v&r.)Clith(in)c.  LtncMhirc,  Aotri; 

(<mr.)  Irdand,  Soa. 
^^^— CTtmiMW,  SVmo,     Dcrbysliirr.  Martin. 

liMtaU,  Sov,     [)ubllii  -,  Lunrrit-k.  H'rnhf;  BriatuI,  .Sou: 

iV3iii|ilnnU  t,  Sair.     Itntingpii,  lltm.;  VithftAuxr.  Martin. 

nffiiin,  5'out.I     Dorhyihittf,  Afarlia;  I.ifge,  Dum. 

/  linentji.  Sou;      Derby nhi re-.  Martin  ;   IMgr,  Dvm. 

?  imbricaU )  Soa.     Ucrbyihira;  Yotlubiip,  Smt, ,-  Li^go,  Jiitmt 

Succuliiis,  SioB.     \>rt\iyA»rv,  Martin;  Rutliprglrn,  Wnn- 

i  Inlemtlii,  Soui.     Dublin,  Mnort- 

WJlMiiiili,  Saw.    Mordcfanl,  E.  S.  K.  of  Hcrerord,  Svm. ,-  Liige, 

Dum. 

MiuilJn.%  ^mc.     IrvJaiul.  Sow. 

cnrdifiirmK  Sow.     IrcUiid,  .Void. 

f'latytobn.  Sim:     Clitlii'roi',  Stakt: 
^lgnlll,  .Soti:     Dorhyiliire,  Atarlia  ;    litWmi,  Soir. 

Fimbria,  Sow.     Uloufntcnliire,  Taghr. 

mtUotmim,  Soto.     Dublin.  Sour. 

later^u,  .SW.     Dublin,  ll'tav. 

diodotiU,  Ditln.     R«lin^n,  0.  T. 

plicatnllo,  Otim.     Itniingtn,  (i.  T. 

Amygraala,  Gold/.     Viit.  G.  T. 

CDmnliFata.  Goldf.     lavrlohn,  G.  T, 

Atripa  ca«tuur.'ii,  IMm.     Katinf^n.  G.  T. 

Productal  mitlig'tnu,  Sow.  Vi»*;  RMtlngtR, //vn. .'  D«Tby»hiw,  Sov. ; 

Cloghran,  Dublin,  llvmphrryi. 
eo-ram^et.  Sow.  Viif;  RatiitKcn.  llm.;  Llaiigmeni,  AnglraM, 

Fartg. 
«onciniim,.ya».  Vw$;  Ratiogcn.  ilirn.;  Di<rby>hirei  Yoikthln, 

Smr. 

fimbrinlB.  .9011'.     V'ai ;  tUtin^n,  Han. ;  Dnbphirc,  Stetrs. 

fornicoti.     Itatinicni,  Htm. 

bpiniiphwrica.  Sou:    Hmingen.  Han.;  Capniiartlirinhiro,  Tiajp- 

/or;  LiAe**.  Dam. 
-  -■   '   huHMTMa, Sbw.     lUtinjirn,  Him. 
— — - —  UtiMnnu,  Som,     Ratinpiu ;  Vis*,  Urn. ;  TyUmanT,   AngliMft, 

Forty  ,-   l.ieitp,  Dvn . 
lubau,  .SW.  tUlinfEi-ii:  \"nt,Htrn.;  Nonhuinbcriiuid ;  Drtbf- 

Mrr,  .Soa.  ;  ,ArT»ii.  A-ikA  ;  T.i^,  Dum. 
— Martini,  Sow.     Ralinern :  Vi>^,  llm.;  Defbyiiiirri  MartiH  ,- 

Ynrkihiiv,  Danbg ;  Lirj[c,  Dun. 

pcnanato,  Jar.     KatinKcn.  /laa.;  Derbjiliiru,  Krndal,  S«m. 


I  Atripa  ttHtnlarit,  VML 
I  Tft^ninla  facaaMo.  WahL 


t  IMlttftu  rtitila,  OoldC 
i  lirtlkfrUlmtricmla.GoW. 
t  Irflina,  IMm. 
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12.  Froducte  plicablu,  Sok.     Ratiugen ;  Vat,  fftat. ;  Deibyiliin^  AM*s  ; 

Li^ge,  i>iiM. 

13.  punctata,  J'oiD.     Vitf;  Ratiiigea,  ffm. ;  Deiliyilure,  JVcrliii ,- 

Rutberglen,  FUm. ;  XAigt,  Dui». 

14.  spinuloaa,  Sote.  RatingeD ;  Vat,  Bibi.  ;  Iiinlttbgowthirc,  FU», 

13. lulcata,  Soto.     Vis^,  Han. ;  Deriiyihin,  Salt ;  U^,  Dmb. 

16. traii»Ten«,         .     Visk,  Nam. 

17.  . Flembgii,  Som.     Kuthergleo,  Vn;  Lintitligow,  .flfM. 

18.  longispina',  Sour.     Linlithgow,  Flem. 

19.  crasBB,  Flem._   Derbysbire,  Martin. 

20.  Bculeata,  Soa.     Derbyshire,  Marlm, 

21.  »cabriculB,  Soar.  Derbyihire,  Marti*;  VM,  AL  Brvmg, ;  Li^e, 

Dum. 
22. spinou.  Sow.    Scotland,  Flem.;  lUtjngen,  G.  7. 

23.  ScoCica,  Soa.     Scotland,  FUm. ;  Li^ge,  AL  Bromg. 

24.  gigantea.  Sow.     DerhjBhire,  Martin;  Yorkt.,  £010. 

25. coitata.  Sow.     Glaagow,  March. ;  Vii£,  G.  T. 

20.  depreua,         .     Li£gc,  Dum. 

1.  Lcptnna  iKvis,  Gol^.     VUl,  G.  T. 

2.  comigata,  Goi^f.     Rating ;  Vit6,  0.  T. 

3.  conoidea,  Goldf.     Viaf,  6,  T. 

1.  Crania  priaca,  Hien.     RatinEen,  H<ai. 

I.  Inoceramui  vetiutuB,         ■     Ratingen,  G.  T. 

1.  Pecten  granosus,  Sow.     Queen's  Caun^,  Ireland,  Sotr. 

2. plicatuB,  Sow.     Queen '1  County,  Soa. 

1.  Megalodon  cucullatus.  Sow.     Li^ge,  Dam. 
1.  NucuU  Palms,  Sow.     Derbyshire,  Martin. 
1.  Aica  cancellata,  .S'nr.     Derbyshire,  Martin. 
1.  Isocardia  lineata,  Goldf.     VM,  O.  T. 

1.  CardiuDi elongatura,  Sou.     Ratingen,  Hon.;  Deil>7ahire,  lUtaitm. 

2.  hibemieum,  Sow.     Ratingen,  /ften. ;  Queen's  County,  S<m.  i 

Limerick,  Weav. ;  Namur,  Otn.  d'HaUoj/. 

3.  aUeforme,  Sow.    Queen's  County,  Sow. 

4.  carinatum,  Goldf.     Ratingen,  G.  T. 

1.  Lucina  lineata,  Goldf,     Ratingen,  G.  T. 

2.  cinctn,  Goldf.     Ratingen,  G.  T. 

1.  Sanguinolaria  gihbosa.  Sow.     Queen's  County,  Soa. 

1.  Solen  pelagicus,  Goldf.     Ratingen,  G.  T. 

2.  vetuatua,  Goldf.     Ratingen,  G.  T. 

MoLtUSCTA. 

1.  I^leopsis  vetuBta,  Sow.     Ratingen,  G.  T. 

I.  Melania  eonstricta,  jWd.     Derbyihire,  Mard'ii. 

1.  Ampullaria  helicoides,  ^ow.     Queen's  County, '^Dw. 

2.  nobilis.  Sow.     Queen's  County,  Sow. 

1.  Nerita  striataf,  Flem,     Com,  Arran,  FUm. 

2.  spirata,  Soa.    Bristol,  Beeke ;  Derl^bire,  Sou). ,-  Li£ge,  Dum.; 

Ratingen  ;  Vis*,  G.  T. 

3.  lineata,  Goldf.     Ratingen,  G.  T. 

1.  Delphinula  tuberculata,  FUm.     West  Lothian,  FUm. 

1.  Euomphalai  nodosUB,  i'ow.     Ratingen, //(Cn. ;  Derbyahire,  Afarfiit. 

2.  angulosus.  Sow.     Benthnall  Edge,  Fltm. 

3.  catillus,  Sow.  Ratingen,  Hon.;  Derbyshire,  Martin ;  Li^ge,  Dum. 

4. —  delphinulatiil,  ffcm.     Ratingen,  //ten. 

•  CoDBidered  the  same  with  P.  Flrmingii  by  Dr.  Fleminn. 

■f  Accordinj;  lo  Dr.  Fleming  this  ehellrloielyapproBchei  the  recent  Nrrila /lolila. 

I  Cirrxs  dtlphiiialariiiGMfara;  fjclieilei  dtlptiinularii,  ScblMbxim. 
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S.  Euoiaphalui  pcntangulniii).  Sga/,     itotinjcen,  Aan.;  Dublin,  IFtav.i 
Naniiu,  M.  lirong. ;  Li^^>  Dam. 

0. coronatii),  Vnf ;  Itatinnu,  Ham. 

7.  fohindaim.         .     RMingrn  ;  \\pi,  PfiiflValli,  /ten. 

8, nipofU*.  Soir.     ('olcbmnkc  Olile,  .Vow. 

8. dincuii.  Sov.     (-ulcbrooke  Dule,  Sour. :  Katingtn,  G.  T. 

m. in[miti»",  Kmds),  .Vinr. 

II.  lirv»,  (laid/.     Rndncnn.  G.  T. 

13.  Dinnj-iiif.  Geld/.     HAtinitcn;  Vitf.  O.  T.;  Yorktlilrc,  Som-i 

Lil-ge,  Dam. 

,  «iivci(«  not  delanaintd.    Argviilcnu,  Brl^um ;  Viit,  Al.  Bmtg. 

l^ocliuti  nlenulnni*,  GaUf.     KatlnKf  n,  G.  T. 

cineulatiii,  GoU/.     Rntiiif(cn.  G.  T. 

Kaudt,  Gold/.     VMiagni,  O.  T. 

oaHuaRu,  GoliV.    Kujiikfii  f  O.  T. 

MUtait  Gold/.    nnhy£in:  Martin;  VW,  0.  T. 

aluMfcui,  GM/.     Vwfr,  G.  T. 

—  lirniniu^.  GoUf.     Hatinj^n.  G.  T. 

TvAd  oariiintuih  Ham.     Viir:    Kuttii^ii,  Hon.;   Yorkahiie,  Som.; 
Lil'gi',  Dnm. 

Tinra,  Sov.     Proton,  LBiiCMhirr,  GilherUmi. 

mlrinuiili,  Gold/.     \iU,  Him. ;  Un-bjiliirt,  .Varlm. 

liiii-aliui,  Gold/.     Vu^.  G.  T. 

catialiculatiu,  Gold/.    RaiiTig«D,  O.  T. 

cin^luuR,  Gojdf.     RMingea.  G.  T. 

Hotolbi  hdienwfi>niH*f .  Goid/.     iH^lohn.  O.  T. 

Iwvifpita,  OoW.     Ku'iagti\t  G.  T. 

rlliiiticH,  Goliff.    EUiingvn,  G.  T. 

H«li»!  cinlfomiiii,  Sotc.     Dcrhvdiirr,  .Vorlm. 

IViitoDaeoni'tricrH**,  Flm.     DerfaytUiv,  Mati'm. 

—  tpinalo.  Gold/.     lUttnitni.  ti.  T. 

ailguUu,  Sou;     Kiitin^o,  O.  T. 

ciwlutn.  Gut4f.     haliiigm.  O.  T. 

cancirlUlH,  tiold/.     [t«rliilin,  G.  T. 
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■  mapMMla,  Gold/.     Katingcn,  G.  T. 
•  ««naidca.  Gold/.     K«tinf{cn.  G'.  T. 

■  tCDuii.  Gold/.     lUtiiiKni.  O.  T. 


aumniiiftia,  Gold/.     RMiiigm,  G.  T. 

piMi'A.  Gold/,     Ratingcn,  C.  T. 

Diircinuin  acutuin,  Som.     Qiimm'*  Comitjr,  InUiiid,  Svm. :  Li^,  i>ui. 
Phuii&nclla  aurirulatis,  Go/^.     Kqtiaean,  O.  7*. 

ilriatn,  G»\d/.     Ualincvn.  Q.  T. 

ii«ntoiil>a.  Gold/.     Ralingrn,  G.  T. 

Bollcrophon  hiulciu,  Sow.     IUtinsoi>  G.  T. :  UtthyMn,  ilartm. 

apertui,  A'oQi.     Kmilal;  Bristol:  Yurka.,  .Vmcj  lJige,t)am. 

Wuiiiraicia,  Xoib.    VM  ;  RaIiu^r,  Han.  i  Kmdtl ;  D«tb)r*h)>*, 

and  Yorkahirt.  Stnu. ;  XM-ff^,  Dam. 

coMalui,  Saw.     Vai;  Hatiii|teti,  G.  T.;  Dpibpbir*.  So». 

deproMui,  Mont/art.     Raiiiiftim.  Hint. 

Cwno-Artetif,  Sok.     Krndut,  Soir. ;  I.tnlithgowiililrf^  Fltm- 

Urii.  Tl*t».     Riitllvrglfti,  l:rr. 

vaiulitBi,  Mont/.     Nainur,  Halt. 


■  imbricatu*.  Gol^.    Raiingcn ;  VW,  0.  T. 


'  PhHirill  ^qvalU,  Sow. 

I  Cirfai  nrafiu.  Sow. 

D  l^t<iblr  IWU  itrloliu  of  Sov«fby. 

**  Mtlamia  eamtriila  al  Sownbj. 


t  rirriu  fMmadalat,  Sd>. 
f  HfUt  e^fiaatmi  of  Sorw^tbf. 
^  nt&ima,  Lhd. 
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10.  BellerophoD  sulotni,  OoUf.     RaCagtn,  G.  T. 

11.  undulatua,  Gi^.     Onmay;  Schwelm,  G.  T. 

12.  Hiipschii,  Dtfr.     Chimay,  G.  T. 

1.  Conularia  quadrisulcata,  Miller.     Brutol,  MilUr ;  RnlliMgleti,  Hem. 

2.  teres,  Sotn,     Scotland,  Soic. 

1.  OrtbocentiteB  undulatua,  j'ow.     Scalebw,  Yor1uhire,Z>Kdte(,  (SeUot.) ; 

Vis*,  near  Li^ge,  vf/.  Broag. 

2.  Bre^ii,  Soa.     Ashford,  Derbyahire,  Som. 

3.  annulatus.  Sow.    Colebrooke  Dale,  Shroptliire,  Sow. ;  Kill's 

County,  H'eav. 
4. paradoxicus,  Sow.     Ireland,  OgVbg. 

5.  nuiformis,  Sme,     Queen'i  Ccun^,  Ireland,  Solo.;  I<ancMbire, 

GiiherUon. 

6.  cinctiia,  Sotn.  Preston,  Lancashire,  Moort. 

7.  Gesneri,  Derbyshire,  Martin. 

8. tievtt,  Fltm.  Linlithfowahire,  flem. 

9.  pyramidaliB,  Firm.     Linlithgowshire,  lUiH. 

10.  convems,  Flem.     Linlithgowshire,  PUn. 

11,  .  annularis,  FUm.     Linlithgowshire,  Flem. 
12, rugoBUB,  Flem.     Linlitlieowshire,  Firm. 

13.  anaularis,  Flevt,     Linlitagowsbire,  Flan. 

1.  Nautilus  ^lobetus,  Soa.     lUtinsen,  G.  T. 

2.  discus.  Son.     Kendal,  Smo. 

3.  ingens,  Derbyshire,  Martin. 

4.  mareinatUE,  Fltm.     Batbiate,  Scotland,  Ihm, 

5, quadratua,  Flem.     West  Lothian,  Flem. 

6.  biangulatua.  Sow.     Bristol,  Btekt, 

7.  nilcatus,  Sow.    Derhyshiie,  S«v>, 

8.  Woodwardii,  Soa.     Detbvahire,  Martm. 

9.  ezcBvatus,  Fhm.    Limenck,  Wright. 

1.  Ammonites  striatus.  Sow.     Derbyahire,  Sow. ;  Ratingen ;  Via£,  O.  T. 

2.  Liateri,  Soa.     Chockier,  G.  T. 

Cbvbtacea. 

1.  Aaaphus  Dalmanni,  Gold/.    Ratingen,  G.  T. 

Trilobites,  genera  not  determined.     Bristol,  De  la  B.;   Llangeveni, 
Anglesea,  Farcy;  Linlithgowshire,  Flem.;  Liige,  Ihim. 

Pisces. 

,  Ichthyodorulites,  BucH.  SfDrlaB.     Bristol,  De  la  B. 
Tritores,  or  Fish  Palates.     Bristol,  Dt  la  S. ;  Northumberland,  PhiL 
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Plants. 

/ilga. 

1,  Fiicoides  antiquiia,  /td,  Brong.     Chrisliania,  Sweden,  Ad.  Brong, 

2,  circinatua,  Ad.  Brong.     KinnekuUe.  Sweden,  Ad.  Brong. 

,  species  not  determined.    South  of  Ireland,  Weao.  ;  Rudelstadt, 

Silesia;  Schn-eigbof,  Swarawald,  G.  T. 

EquiietarttE. 
I.  Calamites  radintiia,  Ad.  Brong.     Bitacbweiler,  Hsiit  Hhin,  Ad.  Srong. 

2. Voltzii,  Ad.  Brong      Bitachweiler,  Haul  Hhin,  Ad.  Brong. 

,  species  not  determined.    S.  of  Ireland,  H'eav.;  Vul  St,  Ainarin, 

Ilaut  Rhiii,  //(BB. 
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1.  Sphcnopirrii  diurcto,  Jd.  Brong.     BcrKlianpItn,  Baden,  Jil.  Brong. 
1.  Cyctuptvrii  Habiillulii,  Jil.  Brong.     Bcrghaiipttrll,  Ilmlcii,  JJ-  Br^ng. 
1.  P«uj>l«ri>  aapcrii,  ^J,  Broug.     B«i];liau|ili'n,  .lit.  Btoag, 

Ltpidodendron,  trvcinl  (p(^cin■  not  dctvrmined.     Strgliouplcii  and  iJifr- 
■chtrcilcr,  Jd.  Brong. 

Eaphorliiactir. 

I.  litigniATia  ficuide*,  Ad.  Brong.     Bitsdiwciln',  Ad~  Brtmg. 

VieotgledonOHi  plant  of  douhtfiil  offiaitg. 

I.  AsMtophylLiUH  [)}'£mB-«,  jtd.  Bmng.     Bfn-hauplcu,  Ad.  Bnmg. 

Plant*  of  tinteHam  affinitg. 

i.  Sigtilflria  tOMwIlaU,  .Id.  Brong.     Bvq-liaupU-n,  Ad.  Brong. 
S.  ■  — —  Volttii,  Ad.  lirong.     Zund*w«il«r,  Ad.  Brimg. 

ZoatitTi*,- 
1.  Manon  eribnMum,  GMf.    RchinKlmiMra,  Fif«I,  GMf. 
J.  &vo»um,  Goldf.    Kifi-I.  (ioldf. 

1.  Si-yphia  conoid vH,  OMf.     Ni«ti.'r~Kliv,  Eifel,  Goldf, 

2.  co-Uia,  Goldf.     Eififl,  Ott^f. 

3. iiitbinata,  Golilf.     Eiful,  GoMf. 

4.  cluthrnu,  Goldf     Eife!,  Gotdf. 

i.  i'in|)lrura,  Mynit.     Uotlland.  HU. 

2.  uiplTniuin,  Gold/,     normber^,  I'niMiati  Prov,,  Gidiff. 

1.  Gorgon  in  ant  iig  110,  Goli^.     EiW ;  Ittl,  Grddf, 

2. inriindihiiiifgniin,  Goldf.    I.inilki;  riimbom;  EiW;  fnil,  Q.T. 

1.  StTomaloporB  conccntrioo,  Goldf     tjffl,  Goldf, 

2.  pulyinorpha  *,  GoU^.     Kifcl;  Bonibpij;.  Goldf, 

Madrnpora,  »)>r(^it-a  nut  dvt«rniin«L     (iloucnifrRliin- ;  fUwfordahin; 

S.  of  Irt'lnnd,  if'eae. 
1.  Mille|»rn?  reTwn*.  It'ail.     Gotlluid.  /lit. 
1.  CrllcpotB  antiqua,  Goldf.     HditcrjlMn,  Ei&I.  Qol^. 

i.  taviMS.  GoUff.     Eitvl;  IhiAky.  GaUf. 

,*P«dMiiel4«MndDSd.    Gloimumhlrt;  >Ivrrrurd>hir«,  tfraa. 

1.  Rotepon  andqUB,  G<d^.     ll««tcnt«[D,  BUcI,  Gol^. 

3.  —  priH>a,  Ualdf.    Efrl.  Goidf. 

3.  ctuthraU,  Gotdf.     Gultlniid, //r. 

,  Mpwipv  nut  dctcnaiiipd.     Gluurntcnliir* ;  Hnvfordtliir*; !(.  of 

Iralanil,  Wtar. 
I.  Floatim hneeolata,  Gtddf.     Goulnnd, //ii. 

,  ipean  not  dfunnincd.    Gloucciirnhirr ;  lIpiirlbTdihirc ;  S.  ol 

Irvlnnd,  Wtar. 
I.  Ctrinpora  wmicota,  Goldf.     Bfnabera,  Pnuo.  Prov.,  Geldf. 
4. aflini..  Go!^.     VXM :  Uudlcv.  Goldf 

i,  puiiclatn.  Goldf.      Eiffl;   Dudli-y,  Gntdf. 

4.  gmmdosa.  Goldf     P.it*I ;   IJudlej-.  6o£tf'. 

». ix-nlHift,  r;<>J.jr.     E!r«l;  Dudley,  Gi>/<<r'- 

8.  pritcn,  MuHtt.     Itr|^!li!(HUTi,  G.  T. 

I.  GUuconomc  diaticha,  Goti&.     Eift'l;  Ihidlcy,  0.7. 
I.  Agmndi  lobala,  Goliff.     kiM.  Geldf. 

*  rrofiot  npiraiwm,  floldf-i  and  Cfritptn  ttrrtitut,  GuldC,  utatHot  M  Ckr- 
man  Trinjl.  of  ManuaL 
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1.  LidiodendraD  oespitinuiii,  Gol^.     Benaberg,  Ooldf. 

a,  bicostatum,  Ooldf.    Eifet,  G.  T. 

3. dendculatum,  Gold/.     Nisgara,  G.  T. 

1.  CsryopliylliB  explanaU,  Hit.     Gotllaad,  ffu. 

,  species  not  determined.    Gloucetterahire ;  HerefbrdBhirtt,  Vro*. 

1,  f  ungites  patellaris,  Lam.     Gottlind,  SU. 

2.  rimo«ui,  Hit.    GouEand,  Hit. 

1.  An thophy Hum  bicostatum,  OaUf.     Heiitentcin,  Eifel,  GdU^, 

1,  Turbinolia  tuibinata,  Lam.     Gottland,  Hit. 

2.  mitrata,  GoUf.     Gottland;  Oitrogothia,  Hu. 

3. pyiamidalis.  Hit.     Gottland,  Hit. 

,  species  not  determined.     Gloucestenbire ;  Herefordjihire ;  S.  of 

Irelaod,  Weav. 

1.  Cyathonhyllutn  Dianthua,  Goldf.     Eifel,  Gol^.;  GottUnd,  Hit. 

2.  radicans,  Gold/.     Eifel,  Gotdf. 

3.  marginatum,  Goldf.     Bensbeig,  Goldf. 

4.  eTplanatum,  Goliff.     Bensbetv,  Gold/. 

5. .  turbinatum.  Gold/.    Eifel,  GoMf.;  Vestrogotbia ;  Gottlaad,  Hit. 

6.  hypocrateriforme,  Gold/.     Eifel,  Goldf. 

7. Ceratites,  Goldf.     Beniberg;  Eifel,  Goldf.;  GotlUiid,  Hit. 

8. fleiuoBum  ■,  Goldf.     Eifel,  Goldf. ;  Gotdand,  Hia. 

9.  vermiculare,  Goldf.     Eifel,  Goldf ;  Gottland,  //i». 

10. Tedculonun,  G<ddf.     Eifel,  G<ddf. 

II.  secundum,  Goldf.     Eifel,  Goldf. 

12. lamelloBum,  Goldf.     Eifel,  Goldf. 

13.  placGDtiforme,  Goldf.     Eifel,  Goldf. 

14.  quadrigeminum t,  Goldf.    Eifel;  Benxberg,  Goldf. 

15.  cEEspitosum,  Got^.     Bensberg;    Eifel,  Goldf.;  Gotdand,  Hi*. 

IS.  hezagonum,  Goitff-     Bensbeiv;  Eifel,  GoU^. 

17. beliantboidet,  Goldf.    Eifel;  Lake  Huron,  Goldf. 

IS.  plicatum,  Goldf     Kentucky,  G.  T. 

19.  articulatum,  Wakl.     Gottland,  Hit. 

20.  Ananaa,  Goldf.     Gottland,  Hii. 

1.  Strombodes  pentagonus,  GoJiJ/'.  Drummond  Island,  Lake  Huron,  GoUff. 

1.  Aatrea  porosa,  Goldf.     Eifel;  Bensi>erg,  Goldf.;  Gottlaad,  Hit. 

2,  favosa,  Litm.     Gottland,  Hit. 

,  species  not  determined.     Gloucestenbire;  Hereftjrdahire ;  S.  of 

Ireland,  Weav. 
I.  Columnaria  alveolala,  Goldf.     Senekasee,  New  York,  Gotdf, 

1.  Sarchiula  organum.  Goldf.     Gottland,  ^u. 

2,  microphthalma,  Goldf.     Eifel?  G.T. 

3. auloticon,  Goldf.     Ltnich,  G.  T, 

1.  CosciDopora  Placenta,  Goldf.     Eifel,  Goldf. 

1.  Catenipora  eacharoides,  Lam.    Eifel;  Norway;  Drutnmond  fsl.,  Goldf; 

Ratoska,  Gov.  of  Moacov,  Fiteher ;  GoUtand,  Hit. 

2.  labyrinthica,  Goldf.     Groningen ;  Drummond  Islaod,  Goidf. ; 

Gottland,  Hit. 

3.  ■  tubulosa.  Lam.     Christiania,  At.  Brong. 

,  species  not  determined.    Gtouceatershire;  Heiefordsbire,  Wrav. 

1.  Syringoporaverticillala,  Go((J^    Drummond  I  si.,  Gold/.;  Gottland, //is. 

2.  eiEspitoBa,  Goldf     Pfaffralh,  Goldf. 

5.  ?  fascicularia,  Wahl.     Gottland, /fii. 

4.  r  Serpola,  Ifahl.     Gottland,  Hit. 

Tubipora,  species  not  determined.  Gloucestershire;  HerefordiluTa,  Wtat. 
1.  Calamopora  alveolaria,  Goldf.     Eifel,  Goldf. 

■  AiHpleiui  eirrrallBi't/t,  MilJ,.  according  to  G.  T. 

t  Afman/aiixuin,  Goldr.,  and  CtluinHart  mlmla,  GoMf ,  according  to  G.  T. 
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2.  Cklunopoia  favDw,  {!oU/,     Urmnmond  Ul..  GoUf. 

3. Guihlandicn,  Ooliff.     Eifcl,  GolJf. ;  GDtltand,  JJu. 

4.  boulticH,  Ooliif.     F.lfdi  (iulliland  ;  La^c  Eric.  OoUf. 

t.  tiiriiiidiliiilitiiirA,  Gotdf.     FJfvl ;  RMrcitwi^,  (iolrlf. 

B.  (id|-nu>rphii.   GoUf.     EiKrI;    ikntbcr^,  (ioUff.;    Vrtl;    Emi; 

Han.  C.  T. :  Uoitlund,  ««. 
7.  spoiigi IM,  Ooiitf".     EiW;   BviisbrrKi  Swedeni  Dudley,  G«W./ 

Ur«l.  G.  T.  i  GottlMi),  //«- 

8. fibroiB,  C'o/d/:    Eiftl ;  BtiubOTx,  GsU^. 

9,  ■ dubia,  >'o7i  Meyer.    K«nb  on  tho  Rhicr,  (?.  T. 

I.  Anlopora  irrpcn*.  Go/^.    Eifcl,  Gol4ff. ;  CbristMiiia,  ^i.  Bnuig. ;  G«tt- 

iuid,  //u. 

3.  tnlNtrcinniii,  fldj^*.     KiM,  GoUlf.;  rratt]«iid,  JVii. 

3.  —  •pieMa,  Ooldf.     Eifcl ;   Bensbcry,  GttUt, 

4.  congiomtralii.  Coliff.     Itmtberft-  dMf- 

S, Mrcin'iitocfti,  OM/.     Eifcl,  H.  iT. 

I.  FavoulM  ((•iili1niiili<:», /.<(«.    Slnub*n<Ak«r ;  Cbrislfaiua;  ViM;  Ci^ 

•kili ;  Bntnvin,  Nfw  York,  Ai  Itroiig. 
3, BioinclU,  Mfiiard  de  la  Croyr.     N'chou,  AL  lirong. 

3.  — —  -  itMncalB.  tlii/ineiyiif.     Kentucky,  At.  Ittong. 
4. Kviituckvium,  Raf,     Kfiiturky,  Al.  Brong. 

i.  Bnkcua,  Mraard  Jt  la  Grtigt.     CbiiMuiiik,  Al.  Bret^. 

6.  Alcyonimn,  Defr.     (Jottland,  G.  T, 

1.  Mutrciua  pFiita;;iiiia.  flaf.     Gniratd.  RmtuckVi  Al.  Brani/. 

1.  iViiiplcxut  c(ira!i'<i(li't,  Altlirr.     Sotilh  o(  IrcUiid,  HVif*. ;  MonMchalcn, 

l>iMT  Ciiutnncra  ;  Cnlnkill.  Nnw  York,  yf/.  Bronf. 
—        ,  ipccic*  not  dclcrmiiicd.     I'l;(iiioii0i,  IlmaaJk. 
I.  n«urDd)'cilum  problcmaticum.  Galdf.    Abcntheur,  ItUndtrUck;  Em*; 

Braubadi,  0.  T. 
1.  CfclollUt  umninLankliB,  Lam.    GoUland,  Hm. 

RtMARM. 

1.  Apiocriiiilct!  fcriplii*.  ttu.    GoItlHtid,  /Ih. 

2.  !  piini?Ultni,  fli:     GollUnd,  Ifa. 

I.  PmtratnitciL  civnlit.  Cold/,     ((imusackr)  iUtuigvn,  G.  T. 

I.  PenUcrinitc*  priicut.  Cold/.     Eiffl,  OV^, 

1.  Actinocriiiitc*  Riunilirumiit.  .ViJVrr,     K.  uTIlvUnd.  Ifeav. 

2. ■riiU'Mtiu>lib:tvbts .VW/rr.    Soiiibof  Ircknd,  ff'nm.;  Eifpl, (/e4i^. 

3. dnguUlii),  (ioM     Eifcl,  Go/i^T- 

4,  — muricatiu.  d'o/ip".     Kiftt,  Goldf. 

4. noduloMi,  GfJifc    Eifd.  OoiiW: 

« moaillfvnik,  GM/.     Eifvl,  GoW/*. 

7. ^nntilatiui.  GoUf.     ftc|«itxlouu.  17.  T. 

,  ipccifiiotdwpTminpd.  (ilouMaWnluro ;  llervfonUbirr,  Tiw. 
I.  C;atbocrinil«s  tubcrculalni,  MiOrr.     Saudi  of  iMbuid,  If  Vnu. ;  Dudlev, 
MiUtr;  Rlieniih  l*roi-.,  Uo^. 

2. nicoaut,  Miiitr.     Shnottxitv;   HenbrdtUM;   Id.of  OeUmdi 

DilMariU,  MUUr;  Fifol,  C<j^. 

3.  t!«innBtricu<.  GdI^.    Kfrl,  Oi^. 

4. (linnutua*,  Goldf.     Eifrl,  OM/.  i  Ijndlar;  Enu;  Moitcnbcrg, 

^V■ldl■<:k;  OtwnKcilcr,  Schvaimlil,  O.  7". 

,  ipociM  not  d*l«mMiM<d.  CJIti'ii-ntWrnliiro ;  ll*r»f(inl»bnv,  }Vtaw. 

I.  PlMytrinllrs  Ittvii,  MUUr.     Cork,  tftat. 

3,  pmtaDKuIarin.  Atilter.     DiuJIef;  l>inw«r  I'art,  U'oIm.  Milter. 

3.  — - — -  niK«BUs,  Miller.     FUenitalcani,  Uoirmlb,  </*'/i(/'. 

4.  .^^  rcniriconu,  (iof^/.    Eifel,  G«^. 

■  j#c(.  mn^iiniu,  M  ilL,  ■CDOrdlnc  la  G.  T> 
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1.  Rhodocrinitei  venii,  SfiiUr.     Dudlnr,  MiUtr;  Kfid,  GO^. 
2. gyratu^  Goldf.     Eifel,  GMf. 

3.  quinqueparlitui,  Gol^.     Eifel,  GoUf. 

4.  canaLculatus,  OoUf.     Eifel,  Goli^. 

8.  crenatu*,  Goldf.     Eifel,  Goi^f. 

1.  Meloctinilea  Ievib,  Cro^.     RwDitzlouu,  BwTeuth,  QMf. 

2.  gibbomiB,  GMf.     Eifel,  Gol^. 

1.  CupressocriniteB  craBaui,  Go^.     Eif^  Coj^. 

2.  gracilii,  GoUf.     Eifel,  Goi(^. 

5.  leweratUB  •,  Goldf.     Eifel,  G.  T. 

■  1.  Eugeniocrinitea  meipilifanilia,  Goldf.     Eifel,  Goldf. 
I.  EucalyptocriniteB  roiaceus,  GoU^.     Eifel,  Go^. 

1.  Splueroniteij'  Pomum,  Wahl.     lA.  of  Oelandj  Kinnekolle,  in  Vestra- 

gothia ;  Dalecatlia,  Hi*. ;  Tniko-Stdo,  near  St.  PetenU^^ 
Al.  Brong. 

2.  Aurantium,  IFahl,     MSMebniv,  VBitr(»|Otfaia,  HU. 

3. gnmahun,  fVaU.    FunidRl,  Duecarlia;  Boedahamn,  lal.  ofOv- 

Und,  HU. 
4. Wahlenbergii,  Etmark.     Gttlf  <^Cliriitiania,  AL  Brong. 

AxHULATlt. 

1.  Serpula  ppithonia,  Goldf.     Benabeig,  G<Mf. 

2.  ■ ammonia,  Got^.    Eifel,  Goldf. 

3.  ompbalodeB,  Gol^.     Beniberg;  Eifel,  Goldf. 

4. iociali.,  Goldf.     Eifel,  Goldf. 

5.  Lithuiu,  Seklot.     Gotdand,  His. 

CONCBIFE&A. 

1.  Thectde»?  antiqua,  Hten,    Geroktein,  Hant. 

1.  Pentamenu  Knigbtii,  Soa.    ShropshiTe,  Murch.;  Eifel,  G.  T. 

2.  Ie™,  Sow.     Shropshire,  AiUn. 

1.  Gypidia:  gryphoides,  Goldf.     PfaflVatb,  G.  T. 

3.  Iffivia,  Goldf     Pfaffrath,  G.  T. 

3.  Conchidium,  Dalm.     Gottland,  Hii. ;  Pokroi,  Fan  Bueh, 

1.  SplriferJ  speciosus,  Sronn.     Eifel, //b//. 

2.  cuapidatus.  Sow.     Eifel,  HoU.;  South  of  Ireland.  Wtae.;  Beni- 

berg i  Blankenheim, //<£n. ;  Ply  mouth, /f^nRoA. 
.  3.  glaber,  5oui.     South  of  Ireland,  Wettv. ;  YlyaunOh't  Hennak. 

4,  obtUBua,  Sow.     South  of  Irelanil,  Weav. 

i.  atriatus,  Soa.     South  of  Ireland,  Wear. 

6.  pinguia,  Sow.     South  of  Ireland,  Weav. 

7.  intermediiisll,  iirAfoi.     Gloucestershire;  Hercfordahire,  IVeam.; 

Eifel;  Alleghany  MountaiDs,  jf/.  £ro>>^. 

8.  alatua,  Som.     Env.  of  Coblenti,  Al.  Brong. 

S. sarcinulatuaf,  Schlot.    Coblentz;  Molmo;  Mbsseberg,  Sweden: 

Catakill,  New  York,  At.  Brong. 

10.  TOtundatuB,   Som.     Cork,    Wright;   Netrton   Buahell    Devon, 

De  la  S. 

11.  lineatus,  Soa.     Dudley,  Slokei. 

12.  ambiguua.  Sow.     Blankenheim,  ffrBn. 

13.  attenuatua.  Sow.     Eifel ;  Cobleni,  G.  T. 

14.  minimus,  Som.     Blankenheim,  Hien. 

IS. Sowetbii,  Eifel,  Hirn. 

16.  -  decurrens.  Sow.     Newton  Bushel,  Devon,  De  la  B. 

•  AcllniKTivitcs  leswralm,  GoldC 

-f  Spbirromtt;  Hiain^r;  Eckiaaiphariles,  Wahlenberg. 

X  Pmameriiif  Sow.  {  DfUkyrit,  Dalm. 

II  Tnebralulo,  Sfhlolhcim.  ^  llnd. 
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17.  SpirifiT  disUin*,  Som.     Ptymouth,  Itennah. 

18.  '  uctu|llIcK[u>,  Sum.     Plyirioidb.  Ifennah. 
I.  Oclthyria  rlrvaU*.  TJalm.     GoliIniKl,  Hit. 

3.  cyttmn,  DaSm.     Gotlluiid,  Jli>. ;  Eifd ;  Bciuborit,  G.  T. 

5.  criipa  t.  Oalm.     a»tltaiiil,  //«.  .■  Eifrl,  tl.  T. 

4.  Bulcubi,  Hit.     (fottlniiil,  nil. 

-9. tiibHulcaU,  Dalnt.     Ovlsrid,  Hit. 

6.  plycixlfi,  nulla.     Gnltlnnd,  IIU. 

7.  ciirdi(Mj)crmif(nmii,  //".     GQltlniid,  /lit. ;  Dudley,  0.  T. 

8.  t  wniu,  //i*.     GvltlanJ.  //»«. 

9. {  Piittluoi(ia,  ffail.     Dalvcurlia,  Hit. 

10.  f  jngoto.  H'uA/.     I>iil«:«lin,  //«. 

11,  MCporrcctaJ,  ff'oA/-     Gottland, //■>. 

la.  tnpeioidiili*  f ,  //m.    Oottluid.  //«. 

la. lirriict*  Qoldf.     Benslwrg ;  Eif.l;  Tobli-iit.  O.  T. 

14.  mJeroptnajl,  OiUdf.    SiFWii(,-ebiri,'« i  l.iiidlar,  Sir^ci),  <>.  T. 

13.  ■  nompT<!«uii,  GolSf.     Itrnubcrg,  U.  T. 

16.  hficwcijia  ••,  Goldf.     Ulan  ken  helm,  O.  T. 

17.  ■  macropten tt.  6'o/i^     Eifd:  (.-olilmx;  Emii  L*l>liat«in;  Lio- 

dlai;   Kaucratoiuwl ;  Catikill  ^fu»utuin»,  O.T. 

IB. cf|iW|)Wr«,  GMf.    Elfwl :  Lindlur,  G.  T. 

IB.  pachvop[<<rn,  Gold/.     Itudmn,  New  Yuik,  C  7", 

80,  caualifira It,  Goldf.     Driubc^,  G.  T. 

31.  caii.ilicululu.  Goldf.     OraAierg.  G.  T, 

22.  cuimw  ft.  (roti/'.     Gcnihti-iri,  Eifrl.  O.  T. 

23.  »lri(iliiltt|l||,  ffi>/<(/'.  Id-imlirrK:  Chri-liiiniii;  Trenton  Fnlli.  G.T. 

1.  'I'l-nbritiutB  cnimciio,  Soir.    S.  of  Iretond,  'fVan.,-  Eifelj  Lindlnr;  Luke 

Huron,  O.  T. 

i, cordiformi*,  Smc.     S.  of  Irvlaod,  HVirc. 

3. Piiniiu  f  ^.  Jwo.     8.  of  Ireluiil,  )F«iw, ,-  Plniioulh,  flmnah ; 

Nfnton  Biubrl,  D*U  B.;  B«nib«rg;  tiolUanil i  Oitn^ltuo, 

//u. 

4. aflinli,  i'otF.    Dudley,  Ayon  ;  Eifcl.  //ir*. 

A. Wvi^U,  i'eUol.     S.  of  Ireland,  Hmb. 

G. eloDgsU,  Sehlol.    a.  of  Irdanil,  H'm*. 

7.  acuminau,  .yon-.     Coik,  Wright. 

8.  iMeiiilit,  Soip.     Cork,  WVijf*f. 

9.  rcnifunnii.  Sow.     Cork,  A'lW. 

10.  iiiiljricntn,  .Snw.     Pljnioutli,  llmtiah. 

11. Manti.->,  ion-.     Em«,  G.  T. 

12.  porrecla,  Smb.     Ncwlon  Biialicl,  Deron,  lU  la  B. 

13.  pluiylobB  (jun,),  Sow.     Vlytnaath,  llcnnah. 

H.  coacNMitrico,  Broun.     Eifi-I,  G.  T. 

15. beurolypa,  Brvan.     Eifut,  G.  T. 

Ifi.  triloba,  Gol^.     Kifcl,  O.  f. 

17.  caiuJiculat^  Goldf.    Eifrl.  G.  T. 

18.  miiuquclatcn,  OoU^.     Eiftl.  C  T. 

19. dicliMoma,  Gt^.    Eifel,  I7.  T. 

■20.  • •lariinou***.  DahR.     Goulnnd,  Ua.;  Gfrl,  (>.  T. 

21.  peiiUj^na,  GoWf,     Eifel,  G.  T. 

■  AiirMr  nu^dntui.  Soy.  (0.  T.)  t  &lf«h-  KKifrftMM,  So*.  (C.  T.) 

I  CVrw*  uptrrntd.  Dilm.  (C.  T.)  f  CJirtia  frapfuiUa/te,  111*.  (C.  TO 

|T  Trrt^relila  liltrutMa,  SchloL  (G.  T.)    1  Sptr^rr  trianic'larij.  Sara.  (G.  T.) 

•*  Catetola  httmrtiU.  ntti.      ff    TVntrdbda  rrhm.  A  Tit.  ponuhfa,  Seblul. 

H   tmbnUula  apcrlnratn.  SfIiIoU  &  IVr.  nital^m,  Sam. 

U  IVrrlrB(BJ«einafi>,Kchli>l.         ||||   /Vrr-tnHaAi MrHtato, ft  r<r. nriw,  SdllU. 
l4  Tir.  bnuH,  Schloi ;  Trt  fUnUHa,  Dalw.       •••  Ttnintttth  VUumi,  Sow. 
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22.  TenbnbiU  WaUenbetgii,  Got^    Eifid,  O.  T. 

23. diadmU,Aa^    Gottliuid, /Tu.  ,■  EiftI,  G.  T.  » 

24.  nibgloboH,  Go/itf.     Eifel,  G.  Tl 

25. bifida,  Go/<^.     ^el,  G.  T. 

26.  elBvata,  GoUf.     Eifel,  O.  T. 

27.  cuneau,  D<Um.     GottUmi,  Wa. 

28. bideDUU,  Ha.    Gotllaad,  Hit. 

20. marginalii,  Daim.     Gottlandl,  Si. 

30.  didyma,  Dalm.     GottUnd,  Hit. 

1.  Sbjgocephalui  Burtini*,  tiHr.     Beniberg,  Am. 

2.  dongabu,  Gi^^.     Bcnibcn,  Hati, 

8.  itri«tu«,  Goldf.    Eifel,  G.  r. 

1.  Atiypareticulariit,  "'•»>'■     S.  of  Ireland,   Wen.;  BmmIm^  5eUi(..- 

Pljmoutb,  HtKHok!  Vcattwolliia;   GattUnd,  Uu.;   EiGel; 
Undlar;  Dudl^,  C.  7*. 

2.  upera,  HeUot.     Gottland,  Hit.;  EiM;  BoMbe^G.  7. 

3.  canaliculata,  Dofn.     Oitrogothia,  iTH.;  PiduM,  To*  AmL 

4.  donats,  ^w.     Oeland,  Hit. 

fi.  nleaU,  Z><ite.    Gottland,  Hit. ;  Eifd,  G.  7. 

6.  Nucella,  fialm.     Oitnwothi«,  Hit. 

7. ?  ciuaicMtU,  Dalm.     l^ttropithiB,  #i>. 

8. T  lenticnkrij,  WaU.     Veatnwotbia,  Hit. 

8.  ■■  Prunuin,  Daim.     Gottland,  Hit. 

10.  tumida,  D*fa.    Gottland,  Hit. 

11.  ?  tumidula,  Hit.     GottUnd,  Hit. 

12. canidea,  Dalta.     OitrogothU,  ifi*. 

13.  1  micula,  i>a/n.     Fogelnng,  Scania,  Hit. 

14.  nitida,  Goldf.    Lake  Simkoe,  G.  T. 

1.  Colceola  sandalinaii^am.  P.ifrl,  Utokb.;  OpmUtwn,  Blank wwtiMm,  Wi— 

1.  Productat  Scotica,  four.    S.  of  Ireland,   Wtac.;  USA,  Hobk.;   lalssf 

Man,  Hentlou). 

2.  Martini,  Sow.     S.  of  Ireland,  Weav. 

3.  concinna,  Sua.    S.  of  Ireland,  R^iob. 

4.  lobata,  Sow.     S.  of  Ireland,  Weav. 

5.  longispina,  Soa.     BUnkenheim,  H(en, 

6.  punctata.  Sow.     Blackrock,  Cork,  Wnghi. 

7.  fimbriata.  Sow.     S.  of  Ireland,  Wean. 

8.  depressa,  Sour.    S.  of  Ireland,  WftH".;  Dudley,  Jow.;  Plymnith, 

Hennah. ,-  Gottland,  //i*. ;  Pokroi,  Von  Btieh ;  Eifel,  G.  T. 

9.  hemisphairica,  Sota.     Eifel ;  Cat«kitl  Mountain* ;  Albany,  Lex- 

ington, Utxn. 

10. roBtrata,  Soia.     Bensberg,  Hcen. 

11,  aarcinulata,  Goldf.     Eifel,  Catakill  Mountain*,  Hten. 

12. sulcata,  Sow.     Catskill  Mountains,  Hcen. 

13.  Bcabricula,  Soa.     Eifel,  G.  T. 

1.  Leptsna  nigosa,  Hit.      Gottland;   Ostrogothia;   Veitrogothia,  Bit.; 

Catskill  Mountain.,  G.  T. 

2.  puglj-pha,  Dalm.     Gottland,  Hit. ;  Eifel,  G.  T. 

3. transversal  is,  Wakl.     Gottland;  Dalecarlia,  Hia. 

4,  convoIutB,  Goldf.     Eifel,  G.  T. 

fi.  fureala,  GMf.     Eifel,  G.  T. 

6.  eapillato,  Goi,^     Eifel,  G.  7". 

7.  striata,  Goldf.     Coblenz,  C.  7". 

ii.  pectinatB,  Goldf.     Eifel;  Coblenz;  Kkisertteimel,  G.  T. 

*  Ttrtbratula  rottrata,  SchloL 

t   rrr«ArafiiJd  priita,  b  Ter.  fxptanala,  SchlM. ;  Ttr.  i^imii,  Sow. 

t  Leplma,  Dalm. 


r 


Organic  Remains  of  the  Crauxacle  Group.  591 

9.  LniUMtB  ininula,  Goldf.     EJftJ,  0.  T. 

I.  OrbicuU  concmiricB,  f'lm  Biteh.     Mantaherg,  WoUock,  G.  T, 

I.  CmniA  priiCB, //iFn.     Ralingcn  (Grjtnrinke),  O.  T. 

UryphtM,  vjHxiM  nut  itclrniiiiinl.  Ki-twick,  )ii-«r  Kiibi'  LoimUe,  PM. 
]•  PMMi  prinugvnfus  Mnjur.     Witcn)iu-h,  IIiTlmrii,  i«ry»r. 

2. UiiiKtcri,  Mtiffr.     Wiwnbach,  llcibom,  Mtyii. 

3.  —  pniidirvU.  Gold/,     (iciitlechcr  Brxg,  Hciborn,  G,  T. 

4. Owoni.  Goldf.     Hm,  O.  T. 

6. N<Tiiui.i.  ajd/.     Elfrl,  G.  T. 

,  •pucim  lint  dfltrmiiiud.     Koivick,  PkU.i  Pirinoulb,   Hmnak; 

ti.  of  Ireland,  M'tar. ;  Pokroi,  LitbuuiU.  ran  Bnth. 

PUgiiHloniK.  ipucifi  not  dclcrmiiivd.     Ktioick.  I'iil. 
I.  InociTsniua  vrdutiM,  Sow.     ElbHnretith,  G.  T. 
1.  Aticiibi  uhtuilrin.  Gold/.     Abenlli«u*r,  lluiidnruck,  G.  T. 

S. Iq>idD,  Goldf.     Gciitlcclwr  BcT]^,  llctbcni,  G.  T. 

I.  Ptcrinca  vmiricDia,  GaM.    Kmnnenaui  Enu;  AHcnafar,  Q,T, 

2. ■ — coBtau,  GolM-     Km»;  SitrbounUigV,  G.  T, 

3. Un««U,  GMJ.     Krniiiimml ;  Km»,  Q.  T. 

1.  luiniinaui,  Galif.     Sicfcn;   liars,  O.  T. 

5.  ■ rcticulaU,  Ootdf.     Iipilohn.  G.  T. 

8. wdiata.  Golf.     Eifpl;  i»«Tlobii,  O.  T. 

7. cu-luau,  GoW.     Praflbndarfi  Cobl*>uii  OnoiiU  Countri  Levi* 

Town,  G.  ?. 

8.  • pinna.  Gold/.     KcniniraaUi   Enu,  G,  T. 

9. trimna.  Goidf.     Kcmincpau:  Emi,  G.  T. 

1.  fuaodoiiia  Ik'cbrri,  ^rctHit.     Pinnkeliberg,  Wimt.Uiytr;  GcutUchtr 

Dm«,  llrcboni :  Rundtruth.  G.  T. 
I.  Arcnnriun,  Goldf.     Kloitn  Bnick,  Solii^cn,  G.  T. 

1.  NuchIb  anliquB,  Go/<^.     Hnri:  Cnii,  G,  /'. 

2.  •^—  mbnoidc*,  GMf.     11»t^  fi.  I*. 
S.  fdmicBto,  Oof./    Olpf.  a.  T. 

4. MCurif-nnlN  GMf.     Etna,  G.  T. 

I.  pinniii,  Giddf.     Erii,  O.  T. 

1.  TrigoiiiA  aiJcatA,  GdI^.     Lindlar.  G.  T. 

2.  ■■—■-  oomccntrioft,  G«tiff.    LindlBr,  G.  7'. 
,  (jwdcii  ml  dftemiiK-iL    Rnvick,  PiiL 

I.  MaKB'odoii  ciicuIUlirii,  Smt.     Nnwioo  Buahiil,  DcTon,  Dt  la  B. 

1.  hlodioln  (ioldfiiwi.  Hm.     Eifrl,  G.  T. 

2.  aalidua.  GoUf.    Ems,  G.  T. 

3.  -^-^  Oothlasdica,  Hit.     (ioldand,  //n. 

1.  Mylilu)  vvlUiUH,  GMf.     Dilti-nWr^;  I'liprr  Canada,  O.  T. 
].  CraMBUna  nbuleU,  Guldf     Wiunorurth,  G.  T. 
1.  Cudmm  coitctlatiitn.  Mumi.    ElUinrimtb:  Pragut,  Ham. 
2. bybridtini.  .Xtimtl.     Elbcnnttitb.  Han, 

3.  UoMrf,  .Wmul.     Elbtnraatfa,  //era. 

4.  prJMDin,  MaatL     Blb*mvutl>:  IVagn*,  //an. 

ft.  (iriatum,  Muntt,    Elbtmmitb,  //<». 

8.  ' abFTaan^,  $<»r      Se«tk4,   \Av  if  Mvi,  Ihtulom;  KynMoA, 

n*nmk:  N'ewton  Batlirl,  IVroii.  /Irfa  A. 

7, fiwctCBlatuni,  GeW.     Ri-nnunaoi  Em*,  G.  7". 

8.  nurginaluin,  Goldf.     Kcmmcnau,  Em*.  O.  T. 

9l earpMiurpbnin,  Au/m.  Oiii-<i|;<Mbia,  G.  T. 

1.  Cardila  coitrlluta,  Mwiut.     EJbrrtreuUi,  //trn. 
2, KraclUi,  .Vviuf.     ElbMirvutli,  i/m. 

3.  pIlMta,  MimH.     Elbcnrvuth,  Man. 

4.  iriiMiTtiU,  Muiul.     Elben(«ulli,  //orx. 

1,  laociaidia  Ilumboliliii,  Ihra.     WiaBUuch,  orar  Dilltnburg,  //am. 

2.  oblonga.  io*.     Coik.  Kirai. 
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1.  Veanicardium  retrartriatun),  Fm  JheA.  Hntcnbac^  WaUack^  O.  T. 
I.  Ludiw  PriMCUt*,   GaUT.     Eifel;  BeubsK,  Q.  T. 

2. linwta,  OoUr.     Eifel,  ff.  7*. 

3.  nwou,  Go^.     Eifel,  G.  T. 

1.  CTprioA  nwiutai,  Ooi^.     Eifel,  O.  7. 
1,  Corbula  lonuu,  Gof^.     Eifel,  G.  T. 

1.  Cytfaere  Okeni,  Jfuul.     RegnitdoMU,  G.  7*. 

2.  tuboibiculBta,  Mtaut.     RcgnitiloMH,  G.  T. 

3.  iofliu,  Mmut.    Reffnitiloun,  G.  7. 

4. HuiDgeri,  Mmut.     Begmtilaiaa,  O,  T. 

i.  .  I  eloagkts,  Mumt,    Bagaitiiowu,  G.  7". 

6.  bilolwta,  Jtfiout.     Re^tiliMBU,  G.  7*. 

7, lubcylindrica,  Mtout.     RcEnitxlcaaii,  Q.  T. 

8.  iutermedia,  Mutul.    B^iuula««i,  G.  T. 

1.  SaDguinalaria  gibbon,  Sok.     Mttnabx,  O.  T. 

2.  imdulaU,  iS'ore.     Siebesgebitge,  G.  T. 

3.  coDcentirica,  Gold/.     Eifel,  G.  7*. 

4. lamelkwa,  Goldf.     Eifel,  G.  7". 

S. dorMtt,  GoW/     Eifel ;  Altenahr,  G.  7*. 

6. tnincBta,  Gold/.     Eifel,  G.  T. 

7.  phateolina,  Gold/.     Eifel,  G.  7". 

8.  (olenoides.  Gold/.     Siebengebirge ;  Allenahr,  O.  T. 

1.  PholadomyB  radiata,  GoU/.     Eifel,  G.T. 

HOLIDICI, 

1.  PstelU  Nephini,  Gol^.     Eifel  j  OIpe,  G.  T. 

2.  • pHmigena,  Gold/.    Pfaffikth,  G.  7*. 

3. ?  coDicB,  ffaU.    Kinnekulle,  Weitrogotbia,  Hi*. 

4.  ?  pennicuada,  WahL     Ulaoda,  Weitrogotbia,  Hi*. 

i.  ?  concentrica,  WahL     Mbaaebere,  &c.,  WeEbrogothia,  Hia. 

,  apeciei  not  determined.     Keswick,  near  Kirby  Lonadale,  PluL 

1.  Pileopiia  velusla,  iSuK.     South  of  Ireland,  Weav.    Plymouth, /fmwiA. 

2.  prieca,  Gold/.     Eifel,  G.  7". 

3.  compreaaa,  G<dd/.     Eifel,  G.  T. 

1.  Mclania  conalricta,  ^ou.     South  of  Ireland,  Wear. 
1,  Nalica,  ipeciea  not  detemtined.     Plymouth, /f«naaA,   Newton  Biuhd! 
DelaB. 

1.  Neiita  apirata  ?  •i'ou'.     Plymouth, /TranaA, 

2,  Bubcoalatat,  Gold/.     Pfatfrath;  Ema,  G.  T. 

,  species  not  determined.     Herefordshite ;  GIouceiterBliire ;   South 

of  Ireland,  Weav. 

1.  Delphinuta  Bsquilalera,  Wahl.     Westrogothia, //it. 

2.  alata,  IVahl.     Gotcland,  HU. 

3.  catenulata,  Wahl.     GotUand,  Hu. 

4.  Comu  Arietis,  Wahl     Gottland,  flit. 

b.  aubaulcsta,  Hit.     Gottland,  Hit. 

1.  Cirrua  acutuat,  Soie.     S.  of  Irehind,  Weac.     Plymouth,  Hennah. 
1.  Pleurotomaria  cirriformia,  Sow.     Plymouth,  Hennah. 

1.  Kuomphalua  catillus,  Som,     S.  of  Ireland,  Wtav.     I^ke  Erie,  Haai. 

Dudley,  G.  T. 

2.  centrifugus,  Wahl.     Wikarby,  Dalecarlia,  Hu. 

3.  funatue,  Soa.     Dudley,  Johmlone. 

4.  nodoaus,  Soib.     Eifel ;  Benaberg,  G.  T. 

5.  apinoaus,  Gold/.     Benaberg,  G.  T. 

*  J'tniu  orbiculnta,  ScUIoU  f  Buccinnii  labctulatKn,  Scfalot. 

X   Trochtit  acutin,  Goldf. 


6. 
7. 

«. 
0. 
10. 

II. 

12. 
13. 
M. 
19. 
10. 

1. 
2. 

I. 

a. 

3. 

i. 

s. 

1. 

1. 

i. 

3. 
4. 
5. 
6. 
T. 


I. 
1. 

3. 
3. 
4. 

5. 
1. 

S. 
3. 
I. 

2. 
3. 
4. 
S. 

8. 
7. 
B. 
0. 


Organic  Itemaiiu  i^the  GramoacJkt  Gitmp.  599 

Eiiom|>hBlin  lirvii,  OalJ/.     Ri>n*bnrxi  G.  T. 
^- —  radialui,  Goldf.     Kifrl,  U.  T. 

itriaiiu,  tlotdf.     )u\M.  G.  T. 

uticiUaUti,  Oul'lf.     Eifel,  O.  T. 

deprcMtia,  GnldJ.     Eifrl,  G.  T. 

dclphintiJoidri*,  Gold/.     Bfiubniy;  Eiftl;  l>il)(nih«T|;,  fi.  T. 

Iripanoliii,  Gold/.      Iiriiibcr}[ ;   Kijcl,  0.  7*. 

carinatus,  Goldf.     UFlubprgi   I^fcl,  Q.  71 

ftiigulniim,  WnhL     Oottlmid,  Hit. 

Biititliiiitiia,  Itii.     Gutlland,  Hit. 

coatatnt,  //•*.     Gotlland,  H'tM. 

.  iprcioi  not  dctrrmincd.    Ncrlon  Biuhcl,  Ucvod,  Dt  la  B. 

Tnii'lius  dtiuliciit,  Himgtr.     Funiilnl,  Oalccarlia,  Hit. 

iTxnluitUH,  Gold/.     Kifftl,  G.  T. 

,  >|Kicirii  nol  dclcnniiu'd.     Pokroi,  feit  Bach. 

Tatho  bicsrinittui,   If'aAt.     WiiMThy,  Dalcctriia;   Borcnaliult,  OWo- 
gothix,  //if. 

Tinri,  S<HB.     Plyuiuulb,  llemtak. 

nrmniiin,  Gold/.     Kifel,  G.  T. 

tiadimu,  Gold/.     Eifcl,  G.  T. 

coilniui,  Gali^.    Kifcl,  G.  T. 

puTcsliih  Golilf.     Bmilwrg.  O.  T. 

K'>teUaWllcit)i«ronnut.  Gold/.     PbflV«(h:  F.iM.  Q.  T. 

,  ipix'in  not  deiMininM.     Polinji,  /'mt  Putii. 

Tuirilolla  ■hbrivinin,  Soip.     Ncotan  Biiiilii-I,  Oovon,  lit  la  H. 

piiacu.  Mumil.     Enwnmilh.  Uniul. 

ciiiguliil*.  Hit.     CoUhndi  Jii*. 

UliiiTflu:.  OMJ.     B«iub«tf ;  rfallVkthi  Lifel.  G.  T. 

■  c«ron*lB,  Gold/.     lYafiatli.  G.  T. 


Mrinln.  GKldf.     F.ifrl,  fi.  T. 

obiKilcKi,  Geld/.     Kfcl,  G.  T. 

.  iiKciri  not  dctonnincil.     Bvckfoot,  near  Kirlijr  Lmxdslf,  PhS. 

Plpurutunm,  ipi-civs  not  dctrniiiiii-d.  Ni-wluii  BudIivI,  D*von.  !i»  la  tt. 
Murpx .' Il*r^iula,  ^Mc.  NcBlon  Boihtl,  Z>i  tail.;  PIjtihhiiIi. //*imoA. 
Buccinum  •pmaiiimf,  .Vdw.     Pljrmoiitk, //nwoA;  Newton  Uuilirl, /}* 

la  B. :  Bciubcrx.  G.  T. 

aculuni.  Sow.    Plymouth,  Hnwtk  ;  Bvnabpr)- ;  PfaflHth,  G.  T. 

brfvi-,  -Wi.     Ncwlon  Budi«-I,  Dtvon,  Dt  la  B. 

—     '  '    iinbrioltiin.  Sim.    Ntntoo  Biuhcl,  Dr  la  B. ;  I'lymuuth,  //(«• 

nah;  llrat1itr|:,  0.  T. 

arcuntum,  Schlol.     Bciisberj;;  Lu((1i«td«,  Q.  T. 

Fbuiuella  vrntricoia,  Gold/.     KiTel.  G,  T, 

~ biirciuuidct.  Gotiff.     Ei(«l,  G.  T. 

fiuiroraiiii,  Gold/.     Eifcl,  O.  T. 

ficllnophon  icnuironi^ia,  Ship,     S.  of  Irtland,  fl'fttr. ;  Newton  Buthtl, 

Devon,  Df  la  B. 
oratuB,  Seta.    S.  of  Inlaad,  JFtav. 


■MuIeotlt.S'Mn.;  tfotiiUrg;   BlM)fc*nlieiin,  G.  T. 

■  UUfKhii,  tif/r.     Chinur;   P&flVath,  G.  T. 

■  uoduloiui.  Gold/.     BeiuWv ;  llan,  O.  T. 

■  Corruti  Arieti*,  Sate.    CaUknl  Motiillaiiia.  H<t». 
■ptrlu*,  S«r.     Plattibun;.  New  Vurk,  Hv*.;  Eifcl,  G.  T. 

■  eottatiui,  .too:     Pljuitnitli,  /irmai ;  Pulroi,  Ton  Baeh. 
undulatiM,  Gold/.     Rlankcnhciin,  G.  T. 

;  rpetia  nol  determined.     Plymouth,  ttrmnak. 


•  HtllM  ditpl,..  Sfhloi, 
)  JVmr  rmk'nfHf.  Schloi. 
n  B.  iltiaiiu,  Golctr. 


}B*IU  htKnm^/nil.  fMc*. 
TWriMU  ipiima,  CieUt. 
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1.  Conulam  quadrisulcsta,  MMer.     GloucMterahirc,  Wemt-i  Bmemhiil^ 

OBtrogothia,  Hit. ;  Montmorency  Falls,  Qaebec,  Hirm. 

2.  pyramidata.  May,  near  Caen,  DalomgcMamp*. 

Z.  teres,  Soa.     Lockport,  N.  America,  Han. ;  Kiel,  G.  T. 

,  species  not  determined.     May,  Calvados,  Dtitmtg. 

1.  OrtbocerBtites  striatUB,  ■S'oiD.  S.  of  Ireluid,  ff'av.;  M«]moe,Cbriiliaiua, 

Al.  Brong. ;  Trenton  Falls,  New  York,  Hmt. 
2. undulatus,  Sim.     S.  of  Ireland,  Wear.     Cwio-Scelo,  near  SL 

Petersburg,  Al.  BTong. 
3. paradoxicua.  Sow.     S.  of  Ireland,  Weat. 

4.  circularia,  Sow.     Gloucestershire;  Herefordthiie,  Wtav.;  Hj- 

mouth,  Hennah. 

5.  BDDulatiis,  Som.     Glouceiterahire,   Wean.;   Gerolitein,  Eil4 

Scbfot. ;  Gottland,  HU. 

6.  flexuofUB,  5f A/of .  Oeland;  Gen>liteb,Eifel,ffa&  Black  RItb', 

New  York,  Hvn. 

7.  communiK,  Wakl.     Common  in  Sweden,  Hit. 

8. duplex,  K'ahl.     KinnekuUe,  Sweden,  HU.;  Black  River,  New 

York,  n<en. 

9.  trocUewia,  Dalman.     SoUeroe,  Daleearlia,  /fit. 

10. turbinatus,  Dolman.     Dalecarliai  Isle  of  Oetand,  Hit. 

]]. centralis,  Dalman.     SoUeroe,  Dalecarlia,  Hi*. 

12.  gracilis,  Scklot.     Hellenburg,   Naaaau,   Al.  Brong.;    Wiasot- 

bach,  Han. 

13. crassiventria*,  Wahl.  N.W.  ride  of  Lake  Union,  J7am.,-  Gott- 

land,  Hi*. ;  Eifei,  G.  T. 

14.  rectua,  Bote.     Kuchel,  near  Prague,  Han. 

15. regularis,  Schht.  Oeland,  Hccn.  j   Elbenreath,  Bavaria,  AfunL 

Id.  giganteua.  Sow.   Getolatein,  Hon.;  Elbersreutb;  RegiiitzlaMa, 

Bavaria,  Mmut. 
17.  striolatut,  Mryer.     Horbom,  Dillenberg,  Meger. 

15.  acuarius,  Muntl,     Elberarcuth.  Mtintt. 

19.  itristopunctntua,  Muntl.     Elbenreuth,  Mmul. 

20.  cingulatua,  Atuntl,     Etbersreuth,  Manit. 

21.  torquatua,  Mtinit.     Elbersreutb,  Muntl. 

22.  Steinhaueri,  Sow.     Elberareuth,  Mumt. 

23.  carinatua,  Muntl.     Elbcrareutb,  Muntl. 

24.  linearis,  Muntl.     ElberHreuth,  Munsl. 

25.  irregularia,  Muntl.     Elberereuth,  Mantt. 

2S.  excenlrica.  Gold/.     Benaberg;  Gladbacb,  G.  T. 

27.  noduiosB,  Goldf.    Eifel,  G.  T. 

28.  imbricatua,  Wahl.     Gotlland,  Hit. 

29-  angulatus,  Wahl.     Gottland,  H'u. 

30.  undulatus.  Hit.  {not  Soa.).     Guttland,  Hit. 

1.  Cyrtoceratitts  aemilunaria,  Goldf.     Bensberg,  G.  T. 

2.  depresniB,  Goldf.     Gerolatein,  Eifel,  G.  T. 

3.  compresaus,  Ooldf.     Eifel,  G.  T. ;  Oeland,  HoJl. 

4.  ornatus,  Ootdf.     Bensberg,  G.  T. 

5.  annulatua,  Goldf.     Eifel,  G.  T. 

6.  lineatus.  Gold/.     Eifel,  G.  T. 

1.  SpiruU  compresaa,  Galdf.     Eibach,  Dilienberg,  O.  T. 

2. nodosa,  Gold/.     Eifei,  G.  T. 

3.  coatata,  Gold/     Eifel,  G.  T. 

4.  annulata.  Gold/.    Eifel,  G.  T. 

6. carinata,  Qoldf.     Eifel,  G.  T. 

6.  dorsata,  Gold}.     Eifel,  G.  T. 

*  OrAociTBtUit  inftatat,  Goldf. 
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T.  Spirulm  contiricts,  CoU/.     Monlnximic;  Palla.  Canada,  O.  T. 

,  •jicdrBiioldplrrniiavd.  Olouoralrnliiiir;  lUrrfordthin,  IT«aKi,- 

Pljinioiilh.  Ilfnuak ;  Env.  of  St.  Prlvnliur^,  Slr-aogtea^t. 
1.  I.lluilpi  pprrtcniL  IVahl.    MHtscbcTK,  Sweden,  ^/.£r«tij.;  !UTel,//dnt. 
2. ■  imticrfcctiis,  HoAA     Jiinabv.  Sweden,  M.  Bnaig. 

1.  Nautiliu  plobatui",  Sor.    S,  of  Iri'Innd,  (fVow. ;  TruUoi  Falb,  G.  T. 

2.  '  niullimriiiatiii.  Sate.     S.  i>r  I  rrluxl,  K'tav. 

3. c(iiB|>Innn:u>,  Sour.     Scarlet,  inlc  nf  Mkd,  Ilntiaw. 

A.  i  carinifcniii,  Smv.     Black  Rock,  Coik,  Som. 

5, divinu,  i/itiut.     Gciitliebcr  lierg,  near  llcrbarn,  Iltrm. 

6. Wrigliiii,  eitm.    Cork,  Hri^U. 

1'.  — -  fiiuatm,  Plfm.     Cork.  ^rc. 

fB. rvnipwaim,  /V<m.     Cork.  Sav. 

is.  ovntiii,  /Vem.     S.  of  Iri-lanit.  tt'fav. .-  Hof ;  ScliMu,  Hfuntf. 

1.  Ammonilm  Hmilowi,  Smp.     I.  of  Man.  Ilrnilooi. 

2.  nubnauiiliiius,  Sehlot.     ^ViBIp|1b■cll,  near  Uillmbciig,  Han. 

3. cipaniiui.  /'on  HurA.     Geullidu-r  Btrg,  6.  T. 

4.  PvoKiii,  /'on  floe*.     (leroUlrin,  EilVI,  G.  T. 

5.  Nf.RUPmihi,  Ooldf.     Eifel;  Wiufnlmck,  C.  7". 

S.  '  prininrdjniu.  Schlol.     Winicrbcrg.  llorz,  G,  T. 

7. Bcchori.  GoW/.     Kbacli.  DUI*DbM>t.  C.  T. 

K. Hfrnin^tiaoKii,  'on  fiacA.     Bvniberz.  0.  f. 

K  Mmnivri.  fan  Rath.     F.lb«nrnutb,  G.  T, 

to. limplrx,  /'on  Bue-li.     Mamtrnh.hvr^;  Gotlar,  C  T. 

II.  innH|i]i>trintiii.  Mnmt.     EltKTtr«iilli.  G.  T. 

13. icmirtrintin.  Mutat,     ElbcrBrcuth.  G.  7". 

13. npiifi'iiui.  Muiul.     Klbfmi'itlli,  G.  T. 

14. r*inirnn,  f'on  liuch.     MnrtiMiber);,  AVHld«ck,  G.  T.- 

13.  Dnhiinnni.  //u.     (•ottlniiil.  Hit. 

,  ipccici  noi  drlcrmincd.    G  ItiuccKcnhin ;  Ilcrefordihlrp ;  S. 
of  rrclnnd.  WVor.;  Ncwlon  Buihd,  «*  (•  tf. ;  EiSul;  Hof; 
FraDkctibi-rg,  llcrbum,  Muntt. 
I.  Aptjchua  anliquus,  GnUf.     (indilii-hor  Btrg,  Herbnm,  O.  T. 
2. Imigatui,  GaUf.     F.i&l,  G.  T. 

CttunACCa. 

I.  Calymeno  Blumrnbacliii.  AL  Brong.     Dudley;  Irfhanon,  Ohio;  N*w- 

pnr(.  Vlirn,   Tiiiud  SlalPt,   /il.   Brong. ,-    Gloucpiicnhini ; 

M(rrrfor4l>hir*,  WVirr. ;  Skarlofta,  SeanU;  Gotlluiil;  Oiiro- 

^thia,  nil. :  Bliinkmhram,  //«■>. 
i.  macrophthalma, v^'. /fron^.  United  StaM;  CrMnfntd.ncarDu*- 

■tfldorf,  jII.  brtmg. ;   Uudle;,    Vm*.  ,-  tUirvptbir*,  Sl«kn ; 

DilltnbaTV,  /fom. 
Z. rarlolnri*,  JI.  Brong.    Dudley,  Stokr* ;  OlmiecftttihiK :  Merc- 

focdthirc.  Hear. 
4.  •  '     •    Trintani.  At.  Brong.  IJrcurillf.  Cotmlin ;  Falab* ;  I^  HtiBa»- 

di^rp :  Bain,  n«ar  Rmum,  At,  Brang' 

i. bfllaiulft.  fhtlmm.     Hiubvl}wl,  OunwMbia,  Hi*. 

fi. ornaln.  Dtlnan.     TIiiibfQocI,  OftroflaUna,  Hit. 

7.  vcrnicou.  liatnan.     Vurriog,  near  we  mouBtaia  of  BilliitgtB, 

Wcictegoihia,  Hit. 

8.  polytoma,  Da(man.     I.JuDf,  Ottn^lbia,  Hit. 

9.  sdiiKira,  ftalmaa.     Rnr);.  Oilrof^bia,  HU. 

10.  ■  ■■  ScItroTM.  tialman.     Funidol,  l>itoc&r)ia:  Oirtrag othia, //u. 

11.  Scblotkcimi,  Jtronn.     GptoUlein.  Liftl,  G.  T. 

*  Dr.  Flrvinj;  MntJdert  that  ibi*  tbdl  may  prstaMjr  b«  fata  Smutilat  ITHgkllL 

t  KilifitMH  at  Saimij. 
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12.  Calymene  letifenu,  Sronn.     Gerolitrin,  Eifel,  O.  T. 

13. !  squalii,  Meyer.     Kerboro ;  CKIIeiibeig,  Meyer. 

14. punctata,  Dalm.    Gottland,  Hit. 

IS.  concinoB,  Dalm.     Gottland,  Hit. 

16. tievkata,  GoUf.    Gerolitein,  Eifel,  O.  T. 

17.  arachnoides,  Goldf.     GeroUtein,  6.  T. 

1.  AMpbuB  comigenu,  M.  Brong.     Enr.  of  St  Petenbnig,  ^L  Bro^.; 

Revel,  Sehlot.  t  Bknkenheim,  Han. 

2.  cordigerui,  jil.  Brong.     Dudley,  Stokei. 

3.  — —  -  Hauiroanni,  Al.  Brong.     Nehou  (La  Muiclie);  Prague,  Al. 

Brong. ;   Canada ;    CatskiU   HotmUuu,  Kan«t«iii ;    Kugd, 
Hten. 

4.  de  Buchti,  AL  Brong.    Dineyawr  Park,  Walet ;  Cyer,  Norwi^, 

Al.  Brong. 

5.  Erongniaitii,  Dulongehampi.   May;  Nehon,  Nonuandy;  Eift^ 

Al.  Brong. 

6.  extenuatUB,  WaiU.    Hntbyfjoel,  Heda,  OBtrogothia,  Hi*. 

7.  granulatuB,  WaAI.    Vairing,  Olleberg,  Westic^othia;  FnnuU, 

DalecarlEa,  Hit. 

8.  angusti&ons,  Dalmtm,    Huibyfioel,  Ostrogotfaia,  I/it. 

9.  Heroi,  Dalman.     Kinnekulle,  Weitrogothia;    Vik««by,  Dde- 

carlia,  Hie. 
10. espaniuE,  Wahl.    Comnton  in  Sweden,  Hi*. 

11.  platjnotui,  Dalmaa.     WeitTogotliiB,  Hie. 

12.  ttvntalu,  Dalman.    Ljung,  Ostrogothia,  Hit. 

13.  Icevicepe,  Daiman.     Huibjfibl,  Ottrogothia,  Hit. 

14.  '  palpebroiUB,  DoImiM.     HuabTfibl,  Ostrogothia,  Hit. 

15.  cra««acaiida,   IVakl.     Hu«by^dl;    ChriibanU;   Bain;    Csarko- 

Szelo,  Al.  Brong. 

16.  brericaudatiu,         .     May,  Calvados,  Her. 

17.  incertUB,  May,  Calvadoa,  Her, 

1g.  .  mucronatuB,  Al.  Brong.     OstrogothiB;  Vettrogothia,  Hie. 

19.  CBudatUB,  AL  Brong.     Gotttand,  Hie.;  Dudley,  G.  T. 

20.  BucephaluB,  Goldf.     Eifel,  G.  T. 

21.  araiBtuB,  Goldf.     Eifel,  G.  T. 

1.  Ogygia  Guettardii,  Al.  Brong.     AngerB,  Ai.  Brong. 

2.  DesmareBti,  Al.  Brong.     Angers,  AL  Brong. 

3,  Wahlenbergii,  AL  Brong.     Angers,  Al.  Brong. 

4,  SilUmani,  AL  Brong.     Banki  of  the  Mohawk,  near  Schenec- 

tady, Al.  Brong. 

1.  Paradoxidea*  TeBBlni,  AL  Brong.     Olitorp,  Weatrogothia,  /1L  Brtmg.; 

Ginez,  Bohemia,  Htm. 

2.  ipinulnBUi t,   AL   Brong.      Audrarum,   Scania,    Al.   Brong.; 

Wettrogothia,  Hie. 

3.  gibbosuBt,  AL  Brong.     KinnekuUe,  AL  Brong. 

4.  Bcaraboidea},  AL  Brong.     Fulk&^ag,  Al.  Brong. ;  Oativgothia; 

WeBtrogothis,  Hie. 

1.  OlenuB  Hoffii,  Goldf.     Braatz,  near  Ginex,  Bohemia,  Al.  Brong. 

2.  Bucephalus,  WahL     Obtorp,  VeBtrcgothia,  Hi*. 

3.  raacroceplialus,  Goldf.     Eifel,  G.  T. 

4.  flabellifer,  Goldf     Eifei,  G.  T. 

5.  Sulzerill,  Goldf.     Ginetz,  Bohemia,  G.  T. 

1.  NileUB  Armadillo,  Dalman.     HuibyfjBl  and  Skatpitun,  Ostmgothia; 
Tomarp,  Scania;  Fumdal,  Dalecarlia,  Hie. 

*  Qlenutt  Dalm.  \  Qlenitt  tpinntoeut,  Wahlenber^. 

t  Olentit  gibbani.VftXAttibitg.  }  O/tRW  (caniMdM,  Wahletibeig. 

II   Trilobilti  Suliiri,  SchlgL 
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2.  Nileiu  Glonicrfiitif,  Dnlman.     Huibrljul.  Oitrtvothla,  J/w. 

1.  intttnua  Crlitmaui.  Dalman.     lulu  ol  (li'lmiii, //u. 

2.  '  cpntrutus,  Dalmaa.     Iluib}-Qij|,  Oiirupathia,  /fit. 
S.  InlioBii'la,  ll'ail.     UsiiuiiiclBbcrg,  Drlcnulin,  //ii. 

].  Ampyi  noiutua,   DaimuH.     Skn/jissen   and  Iluil^-ljol,  Oaln^ otliia ; 

Vnrvinft.  Wcilrosolhin,  Hit. 
I.  Agnotlia  piuturmU,  Jl.  Bronff.  Kiiinrkullo,  MitMtbvlg;  WnlKfolhis, 

jf /.  Broiia. 
I,  IwCclua  GifMu, /Jriay*.     Tn-nlon  Fallik 

2, pliuiui.  Dfkay.     Trviilvii  TiJAt, 

Trilubllc*.  ipt-cin  not  dctcrmJTioil.  F.iit.  of  St.  Pettnburv,  Stritngavyi; 

lai!  vt  Hiui,  Htntlou' :  lidiham,  Tyrvon,  Diut  H.:  Newton 

Bushal,  SttdUy  and  De  la  H. ;  KIlKTirculh,  ^uail. 

PucR*. 

Ichlbyodnrulltn,  ItmklttaA  Di  la  S.     Dudley,  Clasfitl J ;  Hcnfonl- 

nhiif,  Piii. ;  Shrtipsliirf,  Murch. 
Fisb  bonn  and  a  lootb.     Wliiu^i-ld  qourry  and  Sktajr'a  Grove.  Tan* 

worth,  GlouccMcribirr,  tfear. 
CaxU  irivrribic  to  the  vcrtebnc  of  lull,  S.  of  Inluid,  Wtmi.\ 


'  Jiafinu  fiialj/rfphalHM,  Stoke*. 

f  It  ihould  be  obKmd  thu  there  are  itTrml  hilhtno  nmlacribcd  SmIIi  of  ihc 
pnmckcllmeitoaearnyniDMih,  to  ihccuUcciJonartht  Rtr.  K.  Utnntb^  uiiimg 
ihoH  Hi.  Soirnbr  bu  nodnd  the  rollawSni: 

I .  Spirifcr  rctlcuUnu.  Stw.  MS.,  alu  from  IicUnd,  J«w. 

!.  ptnlMtonui.  Aob'.  MS. 

I.  Tcttbratuti  Haooahlniui,  Jotu.     Oblong,  mher  iijiiiiie.  «nm.  and  nnoolh:  * 

•ride  furmir  nini  alirng  Uie  luiddlr  uf  Ihc  Urgir  iilvc,  the  twak  of 

whicb  i>  much  produced. 
3.  giRiateo,  Snf.     Owl,  ilir  from   rMhrr  iiti«i|[hi  j  i»]vn  i-iiiially  ron- 

vei,  a  little  flanened  lowuda  ibe  rroiit  -,  beak  of  ihv  lirKT  talve 

miHlrnWlf  producer],  not  iocurred.     Fir*  and  a  halTuithn  long. 

Tour  Inchei  Mdc 

3. >  rolundio,  £dw.     Globotr.  raioodi ;  bpaki  larm.  lourHinc. 

i.  Ilk*  T.nfiaii.but  hat  RiifriiriB.',*  piodinxd  beak  lotlxr  loigci  Tilvc^ 

■nd  a  givaWr  l*n|[th  i  It  b  alw  tUIki  mar*  BiC 

*,  Uihryma,  Sao.  MS. 

1>  Fntdiult  Mionnla.  Svw.  US.,  alto  from  Irrbnd  and  Prtalon,  Smk 

MtOmtta. 

I.  Tnrbo  drtilbnnll^  Aw.    Spire  ihurt,  of  (hre«  tw;  convex  Hbotb,  tmoolh ; 

lengA  and  bmilib  •ijuiiL 
I.  Nalirat .     Krarljr  (lubiwri  •piic  polnudi  iihoili  few  )  i)m  laM  bnce  < 

cmogtli. 
I.  Tercbrm  llennabiuia.  Snip.   Tutriwd,  »dn  nntlj  •Uil|[hl^  whorii  Pal,  noHed 

b;  •lightly  (lined  deep  oruc.     AUe  fioni  Pr**ioii,  JW. 


APPENDIX. 

A.  On  some  of  the  Terma  emptiyed  in  Geolegif, 
Eat.  Fig.  11E».  Weil. 


Stratum. — iiLTUOUGH,  perhaps,  this  term  should  only  be 
applied  to  a  bed  of  rock  the  upper  and  under  surfaces  of  which 
are  parallel  planes,  it  is  also  employed  to  designate  beds  the 
upper  and  under  surfaces  of  which  are  irregular.  Hence 
rocks  are  termed  stratified,  even  when  the  planes  of  the  beds 
are  not  precisely  parallel  to  each  other. 

Seam. — This  term  is  employed  to  designate  a  thin  stratum. 

Dip. — Strata  are  said  to  dip  when  they  form  an  angle  with 
the  horizon ;  the  point  towards  which  they  plunge  being  con- 
sidered the  dip.  The  amount  of  the  dip  is  estimated  by  the 
size  of  the  angle.  In  Fig.  119.  thestrat»ydipataconsideraliie 
angle  to  the  west,  because  tliey  form  a  considerable  angle  with 
the  horizontal  line  hh .-  the  strata  d  do  the  same  towards  the 
east.  The  strata  ab  c  are  nearly  horizontal,  having  only  a 
slight  dip  to  the  west. 

As  it  is  evident  that  mere  vertical  sections,  viewed  only  in 
one  direction,  may  afford  a  false  idea  of  the  real  dip,  and  as 
the  planes  of  the  strata  may  be  irregular,  the  student  must  be 
careful  to  ascertain  the  general  and  real  dip  of  such  planes. 

Direction, — A  term  applied  to  the  course  which  strata  take 
at  right  angles  to  their  line  of  dip. 

Strike. — A  term  recently  introduced  into  English  geological 
writings,  from  the  German  '  Streich,'  and  also  appHcd  to  the 
bearing  of  strata  at  right  angles  to  their  dip. 

Anticlinal  line — is  that  line  from  which  strata  dip  on  either 
side:  the  ridge  of  a  house-top  will  convey  an  idea  of  this  line, 
the  slope  of  the  roof  representing  the  dip  of  the  strata.  This 
line  is  often  extremely  useful  in  tracing  disturbances  of  strata 
over  a  country. 

Contorted  Strata. — Strata  are  said  to  be  contorted  wheu  they 
are  twisted  and  bent,  as  at  e,  Fig.  1 1 9.     These  contortions  are 
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soffictimes  on  lEic  large  scald  as  for  example  in  Uic  AIp-S  wlieie 
wlinle  mouriluins  Arc  itius  lwi^te<l. 

CotiforrniMr  Strata. — Slratii  Hre  termed  conr<>rn)ii)le  when 
their  general  plutiei)  are  parallel  ii>  tucti  other,  Tliiu  a  rciU 
conformnblv  iin  0. 

Uncori/oi  Hialile  Strata. — Strata  are  said  to  be  unconformnble 
wheiillt«)<rest&«n  AAiidrtlo>intiieed}[<.'4()f  lliebcdiif/,  Fij;.  119. 

0<i/(7vj/),— Beds  ure  stated  to  crnivoiit  whett  t)ie)'  ninke 
tlieir  apiH'eraiice  on  the  turface  rmni  beneath  other*.  Ttius 
ilie  fliraiH  d  crop^out  «t  g,  ns  do  alxo  Ll»e  bud*  lit  a  A  at  tlw 
same  pince. 

Outlier. — Strata  are  naid  to  fiirtn  oiillien,  when  they  con- 
stitute a  portion  of  co«intrj,  detached  (rom  a  main  mass  of 
similar  beds,  of  which  tlicy  have  evidently  once  formed  a  con- 
tinuous p<irt.  Thus  the  beds  a'  a  constitute  tlic  outlier  O  uf 
the  »triiiii  forming  the  plateau  l\  for  ihej>  have  c%'idently  onc« 
been  contiuunus,  and  Uie  oonlinuilj:  Iikn  been  iiilcrriiptvd  by 
the  valley  1). 

Hscaipmenl. — Simta  are  said  to  irrniinale  in  an  eacar|tmeni, 
when  they  end  abruptly,  as  a'  a  iind  1/  d»  at  E. 

Faidt — is  such  a  dislocation  ot'  strata  tliat  not  only  is  th«ir 
ronlinuity  destroyed,  but  the  mass 
of  beds  on  tlieoue  side  of  the  frno- 
turc  or  on  lite  ulher,  and  sometimes 
both,  arc  heaved  outof  iheirorifjinnl 
pmition.  Thiitlhebed^in  |-'i».  ItJO. 
have  been  diilociited  or  broken  into 
a  l^ult  at^  tlie  pans  of  the  stratum  a  being  no  longer  on  lbs 
tame  plane. 

D^he. — This  is  a  wall  of  rock  intermediate  between  two 
sides  of  a  dislocation,  intrrru|>ting  tlie  continuity  uf  the  beds 
on  eillicr  side.  Sonivlinies  the  Inller  exhibit  uiark^  of  havinfj 
Inren  shoved  up  by  the  intrusion  of  the  rock  in  llie  dyke,  as  in 
Fig.  120,  where  ttie  dyke  d  has  turned  up  tlii^  etiges  of  the 
Iteds  which  it  traverses.  At  other  times,  there  has  been  a 
simple  fracture  and  sejiarationi  permittiug  tlte  prnence  of  the 
maUer  in  tlte  dyke. 

It/xt. — Thi».  term  i*  u«d  by  geolngisut  not  only  for  the 
hard  substances  itiuallv  thus  ttiruied,  but  aIkO  tor  sandij 
clav!),  &c.  It  is  also  employed  to  express  a  getwial  collection 
of  such  *ubstances ;  thus  ilie  expression  '■  the  rocks  of  a 
country;"  or  a  particular  series  ofminerai  siibslauces,  such 
a*  "  tlie  carboniferous  rocks,"  "  th«  crelnceouK  rucks,"  &c. 

Pormalion. — A  certain  series  of  rucks  siJ|>]io»Bd  to  have 
been  produced  under  similar  general  ctrcum»lai)ces,  and  at 
about  the  same  epoch. 
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B.  On  Geological  Mapt  and  Sgclwns,  and  the  Gedogieal  Ex- 
amiimtion  of  a  Country. 

It  is  of  the  Tery  first  importance  that  the  gndogist  should, 
before  he  proceeds  to  the  exuninaUon  of  a  coantry,  be  pro- 
vided with  the  best  physical  map  that  can  be  procured ;  so  that 
his  observations  may  be  recorded  on  that  which  will  not  decme 
him.  It  must  be  admitted  that  such  maps  are  snffideatly  rare; 
but  this  defect  may  now  be  considered  as  being  gradoailly  re- 
moved ;  for  in  many  of  those  recently  pablishea  in  tfats  country 
and  on  the  Continent,  much  attention  has  been  generally  paid 
to  the  real  physical  features  of  the  country,  more  particulBrly 
to  the  exaa  delineation  of  the  mountain  masses.  Formerly 
geographers  contented  themselves  with  running  a  range  of 
high  land  between  the  water-sheds,  with  little  regard  to  re- 
lative heights ;  so  that  a  real  depression  between  two  ranges 
of  mountains  was  not  unfrequenUy  converted  into  a  high  CMi- 
necting  ridge,  merely  because  the  streams  of  water  flowed  in 
diflferent  directions  in  consequence  of  a  very  trifling  degree  of 
elevation. 

Respecting  the  maps  of  our  own  country,  too  much  praise 
cannot  be  given  to  thoxe  published  by  the  Ordnance,  remark- 
able for  their  general  fidelity.  With  these  maps  in  his  hands 
the  geologist  feels  that  his  time  is  not  thrown  away,  and  by 
noticing  various  minute  circumstances  upon  them,  he  is  sub- 
sequently enabled  to  sosr,  as  it  were,  above  the  country  he 
has  examined ;  and  by  combining  his  various  observations,  he 
may  arrive  at  general  conclusions,  with  which  he  might  not 
otherwise  feel  satisfied,  and  to  which  he  might  never  have  been 
led  without  an  exact  document  of  this  natura 

As  the  geologist  is  frequently  engaged  on  a  country  of  which 
there  are  no  good  physical  maps,  it  is  quite  necessary  that  he 
should  be  able  to  construct  such  a  map,  or  at  least  one  in 
which  tilt;  hills,  rivers,  villages,  and  remarkable  objects,  should 
be  placed  with  sufficient  accuracy.  To  do  this,  tt  is  obvious 
he  must  possess  u  general  knowledge  of  trigonometrical  sur- 
veying. What  is  commonly  termed  military  drawing  will  be 
founu  of  the  most  essential  service ;  indeed  without  a  know- 
ledge of  it,  the  geologist  will  often  find  himself  much  embar- 
rassed, and  be  unable  to  record  that  which  he  has  observed  in 
nature. 

It  may  be  generally  assumed  that,  in  the  maps  of  most 
countries,  the  towers,  steeples,  or  domes  of  churches  and  m<^ 
nasteriee,  leniarkably  situated  chapels,  or  very  striking  objects, 
are  determined  and  placed  with  a  fair  approach  to  accuracy. 
If  we  now  suppose  that  a  geologist,  acquainted  with  military 
drawing,  has  observed  some  remarkable  facts  in  a  district  of 
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which  there  is  only  a  common  niaji,  and  ihst  he  i«  dcMrous  to 
record  them,  he  can,  by  assuming  the  church  lowers  or  oilier 
striking  ubjcets  in  their  phices,   readily  construct  a  generni 

i>hysicul  map,  more  particulnrly  as  regards  the  mountains, 
lillx,  and  river  courses  to  him  (he  most  imporlnnt  parts  of 
a  mu]).  For  this  purpose  the  student  will  find  Kntcr's  or 
Schmalkukler'x  compusses  extremely  useful,  as'  they  are  ninde 
very  portable,  and  will  supjily  tlie  place  of  the  oomnion  com- 
pass if  it  be  desirable. 

Wv  will  now  suppose  the  student  in  possession  of  a  good 
physical  map,  either  consiructed  hy  others,  or  by  himself.  An 
ex|>cricnccd  person  will  find  no  great  difiiculty  in  advancing 
the  geologicnl  and  phvsi»d  maps  at  the  Kiinie  lime;  hut  we 
will  iikiumc  that  the  pnyMcnt  map  cxi^t:*  by  itself  prt4ir  lo  any 
geological  observutiuti>,  and  that  the  geologicid  Mudciit  i* 
about  to  work  u|>on  it.  He  has  to  truce  all  thu  lines  which 
separate  one  rock  from  another  as  they  appear  on  the  surface, 
and  thus  to  represent  die  superficial  areas  rcsjwctivcly  occupied 
by  each  rock.  I  le  has  also  to  cxiiihit  llic  direction  or  strike  of 
the  strata  or  bctis,  and  their  dip,  and  thus  to  convey  a  general 
idea  oi  their  mode  of  xiipcrpotilioii.  The  diilocntions  or  faults 
muHt  uUo  bo  shown,  bk  well  as  thi%  dircflioii  of  tlie  mineral 
veins,  where  these  can  be  observed.  To  tracv  tlic  linck  of 
separation  between  two  rocks,  he  roust  carefully  observe  all 
the  natural  or  artificial  3>cctions  he  can  find,  and  he  wdl  more 
readily  accomplish  this  part  of  his  laliours :  if  observing  that  the 
line  of  bearing  of  the  strata  is  in  any  particular  direction,  he 
should  follow  a  zig-zag  course  across  the  lines  of  direction,  as 
far  as  he  conveniently  can.  Among  the  artificial  sections 
narrow  neglected  Inncs  will  often  be  found  valuable;  a>  from 
the  friction  of  the  waggons  and  cart>  the  rock  h  frequently 
luid  bare  or  cut  into.  Even  field  diicttes  must  be  consulteil 
with  can-,  more  particularly  when  theoretical  conclusions  are 
to  be  deduced  from  the  mode  of  occurrence  of  two  rocks  in 
contact  with  each  other.  Let  us  suppose,  for  instance,  iliut 
a  stratified  and  an  unstralified  rock,  such  as  a  limestone  and 
a  trap  rock,  arc  in  contact  or  associated  with  each  other; 
it  is  evidendy  important  clearly  to  ascertain  whetlicr  the  strata 
of  the  one  be  cut  tlirough  bv  the  other,  or  if  the  trap  merely 
occiini  Ix'twepn  die  bedtoftJie  limestone,  without  any  appear^ 
ancc  of  having  broken  or  cul  the  bedo.  Some  countries  are 
much  covered  superficiallv  with  pieces  of  rock  transported 
from  various  distances,  and  which  arc  not  known,  in  place,  iu 
the  neighbourhood;  in  such  cusch  it  wntild  be  ubvioutly  uusafe 
(o  consider  such  fragments  as  afliinling  any  information  re* 
spccting  the  nature  of  the  nicks  iK-neatli  ihem.  Odter  disUicts 
alone  present  on  the  surface  rragmenis  of  the  subjacent  rocks. 
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and  much  information  may  then  be  obtained  by  examining 
the  sur&ce  of  ploughed  fields,  the  udes  of  roads,  &&,  atten- 
tion being  paid  to  the  slopes  of  the  hills,  on  the  lower  Banks 
of  ,wliicli  fragmenu  washed  from  the  heights  may  be  found. 
For  instance,  the  line  separating  the  slate  from  the  granite 
on  (he  flanks  of  Dartmoor,  Devon,  is  often  high  above  the 
places  almost  covered  by  granite  blocks,  which  have  &llen 
from,  or  been  transported  over,  the  slates  of  the  lower  slopes. 
In  districts  where  there  are  no  erratic  blocks,  large  blocks  of 
rock  employed  in  the  construc^on  of  cottages,  or  of  common 
field  inclosures,  inform  the  student,  that  such  rocks  may  be 
successfully  sought  for  in  the  immediate  vicini^. 

The  student,  when  he  finds  himself  on  a  line  separating  two 
rocks,  should  make  a  dot  on  his  physical  map,  corresponding 
with  his  true  position  at  the  time,  which  can  very  readily  be 
done,  more  particularly  when  roads  are  correctly  laid  down, 
as  they  are  upon  the  Ordnance  Maps.  By  continuing  to  dot 
the  points  where  the  rocks  come  into  contact,  he  will,  by  con- 
necting the  dots  by  8  line,  eventually  obtain  the  true  line  of 
separation  between  the  respective  rocks.  Where  strata  dip 
at  a  small  angle,  the  lines  of  separation  are  necessarily  cut 
into  by  the  various  fells  of  land,  and  thus  stretch  out  in  direc- 
tions corresponding  to  the  differences  of  levels.  Isolated  hills 
horizontally  catching,  as  it  were,  the  prolongation  of  any  given 
rock,  the  Imes  of  separation  often  circle  round  such  hills.  In 
countries  where  rocks,  inclined  at  a  small  angle,  rest  on  each 
Other,  and  are  composed  of  substances  of  difi'erent  degrees  of 
hardncKS,  the  harder  often  rise  in  escarpments  above  the  softer, 
and  thus  the  physical  features  of  the  hills  correspond  with  the 
lines  separating  the  different  rocks.  This  atfbrds  great  faci- 
lities in  the  construction  of  geological  maps;  but  at  the  same 
time,  if  a  fault  occur  in  such  a  district,  the  separating  lines  are 
again  difficult  to  trace,  and  are  frequently  very  complicated. 

To  express  tlie  direction  of  the  dip  un  arrow  is  generally 
employed,  the  arrow  pointing  to  the  direction 
of  the  dip:  thus  the  arrow  a  (Fig.  121.1  points      Fig.  121. 
to  the  south,  supposing  the  Imttnm  of  the  page      "      t    _' 
to  Iw  south.      The  amount  of  the   angle   al      1       i 
which  a  rock  may  dip,  is  shown,  either   by      |      SXi    J. 
writing  such  amount  on  one  side  of  the  arrow,      d      e       f 
or  by  drawing  a  line  at  right  angles  to  the  ar- 
row, and  writing  the  same  amount  above  such  line.     1  have 
employed  other  signs,  which  I  have  found  useful  when  recon- 
sidering a  country  thiit  1  have  examined.     Thus,  the  arrow  b 
(Fig.  121.)  shows  that,  though  the  strata  undulate  in  the  small 
scale,  they  dip  in  the  mass  to  a  given  point.    The  sign  c  sho«'s 
that  the  strata  are  perpendicular,  the  longest  line  exhibiting 
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iheir  direction  or  strike.  An  anticlinal  line  ix  thuwii  by  d, 
the  lonf;  line  being  the  direction  ol  tlie  anticlinal  line,  hikI  the 
arrow-heads  pointing  to  the  dip  on  either  side,  e  reprt'ent.t 
Rrcaily  conlortc<l  strata,  or  when  the  confusion  prevails  lo 
Nuch  on  extent,  that  thcv  are  twisted  in  all  directions.  Hori- 
zontiil  Mrntn  arc  shown  by  the  cro^^J\  formed  of  two  lines  of 
equal  length. 

Variotu  in^lrumeiiLt  hnve  been  conittrticted  to  take  tl>c  nn- 
gte  of  dip  with  accuracy,  but  in  practice  they  are  found  l»  be 
of  little  valoe.  If  strata  were  i«atly  arrangt^d  in  |MirulleI 
planes  to  any  considerable  distances,  aud  were  of  equal  thick- 
ne»  thr<iU(;hont,  these  instruments  might  be  ust-ful ;  but  strata 
are  rarely  of  nn  ecjuni  thickness  beyond  short  distances,  and  a 
(lip  NcUloui  ctnitiniies  long  at  the  snnic  tingle.  The  Gtudent 
having  dttterniinetl  the  <lir«riinn  of  the  dip,  must  cMimntc  its 
amotini  by  averaging  the  various  angles  of  dip  art>uitd  him. 
This  certainly  requires  much  caution,  and  can  only  be  ac- 
quired by  practice ;  but.  fortunately,  extreme  accuracy  in  thi.t 
pmnt  if  only  n-tiuired  in  those  rare  cases,  where  an  error  of 
S"  or  S"  would  be  imporlnni. 

The  viduc  of  exact  gcologiad  maps  is  daily  becoming  more 
appnrent,  and  it  is  by  no  mraiiH  dillicuit  lo  (otcwc  thst  many 
geological  problems  will  eventually  lie  solved  by  their  nccu- 
mnlntinn.  .\lready  a  giyai  dinnge  has  been  etfi.ictcd  in  this 
depftrtmcnt,  but  much  more  remains  to  t>e  aeconijili^hed  ;  and 
it  is  exceedingly  desirable  that  even  gt.-(ierai  linei  in  skcii'hi.-s 
should  not  be  hastily  run.  Tlie  best  geological  maps  which 
have  been,  or  will  soon  be,  published,  are  Orcenougli's  Geo> 
logical  Map  of  England  and  \\*n)es,  second  edition ;  Elie  de 
Beaumont  and  Dufr^noy's  France;  I  loffinan'sNortli- Western 
Germany;  and  OeynhnHM.-n,  Ln  Koclic,  and  Von  IX-chen's 
Rhine.  Smaller  miiiw  of  greater  or  Iwa  interest  art;  >u(fi- 
cicntly  common,  and  will  \m  I'ouiid  in  vunoiis  scictitific  works, 
more  particularly  in  the  Transactions  of  tlie  Geological  So- 
ciety of  London. 

A  geological  section  represents  a  vertical  cut,  at  right 
angles  to  the  surface  of  a  country,  towards  the  interior  of 
the  earth.  Natural  sections  are  iiffortled  by  cliffs  either  in- 
land, on  the  chores  i»f  the  sc'i,  or  on  the  banks  of  rivers. 
If  tliese  be  perpendicular,  a  true  reprc.M;nt»lion  of  the  mode 
in  which  the  rocks  composing  ihom  rest  upon  each  other, 
is  a  geological  section,  (as  hr  as  the  particular  direction 
is  concerned,)  derived  from  direct  evidence.  It  miM,  how- 
ever, be  always  understood  that  the  lines  drawn  iwlely  repre- 
sent the  contact  of  the  re*pcciivc  rocks,  iheir  mcHJc  olslnnifi- 
cation,  if  they  be  slrutifivd,  or  f>llier  circumsUuices  strictly 
geological,   to  the  exclusion  of  perspective  or  [licturesque 
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drawing.  Exact  r^preseJitaiionst  (>f  deep  canal  or  roa<l  ex- 
caratioDS,  the  sides  of  tunnttls,  mines,  aod  the  like,  al&o  aT* 
ford  geological  sections  derived  from  dii-ect  evidence.     I'be 

Sweater  nart  of  published  geological  sections  are,  however,  so 
r  idvnl,  that  tlicy  arc  fMrincd  by  the  pro1on;;ation  of  lines 
observed  on  the  surfnce  of  n  country,  and  coniiidcrcd  from 
nnalDg}-  m  he  conliniiul   iiihIlt  ground  in  given  directions. 
To  construct  thenc  lust  ru<{uirc;x  fur  niorc  Ciirc  lliiin  is  UKually 
taken.     Too  much  stress  cannot  lie  laid  on  the  inii>urtance  of 
rendering  them  as  conformable  to  nature  as  circumstance."  will 
admit;  tnat  is,  the  pcqiendicular  elevations  find  base  lines 
ftbould  be  a«  much  as  possible  on  (he  same  scale.     Without 
this  necessary  precnution  such  sections  tire  Utile  better  than 
cjiriailnrcs  of  iiitture,  and  tire  fieijiienily  much  more  mischie- 
vous than  uHcful,  even  Iciidtiig  lli()>e  who  niiikc  ihcni  to  cmv 
neous  conclusions,  from  the  distortion  and  fuNe  projioriion* 
of  the  various  parts ;  gentle  sloping  valleys  being  converted 
into  deep  ravines,  moclerate  mountains  into  enormous  eleva- 
tions,  while  the  possibility  of  conjecturing  the  kind  of  sur&ce 
upon  which  any  particular  deposit  was  thrown  down,  and  tl>c 
relative  tmportitnce  of  the  ileposit  itself,  is  entirely  ilestroycd. 
It  will  at  once  be  admitted  that  the  proportioniil  thickness  of 
a  deposit  is  sometimes  so  irifl  ing  when  compared  to  its  lengtli, 
that  it  could  not  be  conveniently  represented  on  paper;  out 
as  the  relative  importance  of  snch  a  (leposit  is  precisely  one  of 
the  ciieumstances  that  should  be  exhibited  in  a  section,  it  will 
be  obvious  diat,  though  it  may  be  necessary  to  quit  exact  pro- 
portion, the  section  should  be  kept  as  nearly  to  it  as  possible. 
The  cases,  however,  in  which  exact,  or  nearly  exact,  proper^ 
Uon  can  be  kept  are  sufficiently  numerous ;  and,  unless  it  be 
desirable  to  convey  false  impressions,  it  is  clcnrly  i»  the  inter- 
est of  science  that  geological  sections  should  be,  what  they 
pretend  to  be,  miniature  representations  of  nature*. 

Let  us  suppose  a  student  desirous  of  making  a  geolt^cal 
section  of  a  district  which  he  has  examined.  lie  must  first 
determine  the  direction  in  which  the  section  should  be  made^ 
This  will  necessarily  depend  upon  a  great  variety  of  circum- 
stances  which  no  general  rule  can  nteet;  but  the  direction 
should  always  be  such  as  will  give  most  correcUy  tite  various 
phffiiiomeita  observed.  When,  indeed,  a  series  of  rocks  has 
the  same,  or  nearly  the  sauie,  strike  or  direction,  sections 
should  be  preferred  which  cut  such  strike  or  direction  at  right 
angles.  The  line  of  seaion  being  setded,  lie  has  next  to  de- 
termine the  scale  on  which  the  section  itself  should  be  con- 
Mructed.     If  the  section  be  intended  to  acc<ini)niny  a  gKo\»g\- 

'  Vriv  ihiriiill'cicni^cii  tiptwrm  ciim-cl  luid  caricatiiri  iisrlioiu,  kc  ScutioM 
and  View*  illuttiB[iv«  of  <jco!iigical  I'lixnoiiicna,  pL  2> 
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Ncnl  map,  it  U  desirnble  that  the  scale  shoult)  bciir  some  con- 
eiiieiii  pruporiion  m  ihe  map,  in  ortlcr  ihnt  both  may  be  more 
readily  understood.  A  bas«  lino  bhouM  now  be  drnvrn  rcpre- 
M'Dling  some  piven  level.  Tin-  sen  Icvfl  U  mo»l  i'rccjuently 
Inkcn  ns  it  base  liiiv.  bec.aiiM;  hdghtt  are  moit  commonly 
nK»uiuri:il  above  it.  I'hc  iiiululations  of  the  cotmlry  above 
thiit  lev«l  have  next  to  be  skelcheJ  in.  This  is  readily  acconri- 
pliiihect  by  creeling  peipendicutars  of  different  lengths  u|)on 
the  base  line,  corresponding  in  their  proporiions  and  distances 
from  each  other  with  the  scale  adopted  both  for  heights  and 
disumccs  it  being  assumed  that  the  M.-cti(Hi  ix  to  be  strictly 
proportional.     1^  a  6 (Fig.  lS2.)be  tiie  ba«e  line,  tlien  upon 
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it  erect  the  perpendiculars,  c  d,  ef,  g  h,  i  Ir,  I  m,  and  n  o,  cor- 
responding, at  the  proper  distances,  with  the  lektive  heights 
of  the  land  Rt  those  poinu.  Wilh  these  lines  as  guides  for 
heights,  let  the  student  draw  the  line  which  expresses  the jie- 
neral  oudine  of'liic  land  witti  its  varioux  riteit  and  falls.  'Inis 
portion  of  the  section  being  nccompli)^licd,  he  must  proceed  to 
mark  ibe  linc^  which  separate  tlie  rocks,  (lieir  dips,  &c.  We 
will  sujipoHe  tliat  some  height  up  tite  clifT  e,  one  rock  rests 
iipt)n  aiiMiher  conformably,  and  that  the  dip  is  inland  and  cor- 
rectly ascertained.  At  the  proper  proportional  height,  .ttidt 
us  p,  the  line  pf'\s  to  be  drawn,  so  thai  the  angle  p/a  should 
correspond  with  ihc  angle  of  dip  in  the  proper  direction.  We 
will  now  assume  thwt  upmi  (he  hill  i,  the  c«intact  of  the  same 
rocks  is  again  »cen,  but  iliut  llie  dip  ix  in  the  reverse  direction 
of  that  furmerly  ob^rved:  in  this  case  the  Mudeni  must  pro- 
cee«l  ai  l>efore,  so  iar  as  r^rards  the  angle,  making  the  angle 
rkb  correspond  with  the  observed  dip.  When  a  section  of 
strsuGed  locks  is  given,  it  is  usual  to  mark  the  lines  of  strati- 
fication on  them,  if  the  scale  adopte<)  be  not  too  small,  ss  the 
coafbrmability  or  unconfonnability  of  rocks  in  contact  with 
eadl  Other  is  thuschiirty  shoun.  At  the  hill  nu  horizontal  rock 
is  represented  as  rejHJsing  uiiconformahly  on  a  rock  beneath,  it 
being  iLMumed  diat  the  student  has  obierved  fiuU  which  leaJ 
to  this  conclusion,  and  that  the  relative  height  at  which  the 
contact  has  been  observed,  has  been  fairly  estimate*!  aiid  re- 
presented in  the  section.  It  will  be  obvious  that  the  value  of 
such  lines  will  only  depend  utwn  their  accurslcly  representing 
the  proper  uniouni  of  dip  of  liie  strata  composing  each  rock , 
rcsfwctively. 
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Geological  sections  are  usually  coloured,  so  that  each  rock 
having  a  given  tint  their  differences  are  easily  seen.  In  those 
which  are  not  coloured,  it  is  not  uncommon  to  give  each  different 
rock  some  particular  shading  in  order  to  distinguisb  it.  Lines, 
however,  which  interfere  witii  lines  of  straCificaUoii  should  be 
avoided,  and  therefore  dots  and  small  hatches  are  preferable. 
The  rock  u  (Fig.  12'^.)  is  marked  in  a  manner  to  show  that  it 
is  not  stratified:  in  this  case  it  is  merely  represented  as  ap- 
raisiug  the  rocks  to  the  right  and  left  witboat  cutting  their 
lines  of  stratification ;  but  as  unstratified  rocks  often  do  cut 
stratified  rocks,  care  must  be  taken  to  represent  such  caaes, 
when  they  occur,  continuing  to  mark  hjrpotbetically  down- 
wards the  course  which  the  student  may  consider  to  be  the 
true  mode  of  intrusion  of  the  unstratified  rocks.  In  these 
and  other  cases  of  difficulty  it  is  advisable  to  dot  the  supposed 
lines  of  separation,  in  order  to  express  uncertainty  on  the  sub- 
ject 

To  discuss  the  subject  of  geolt^cal  maps  and  sections  at 
length,  and  to  point  out  the  various  objects  of  geolc^cal  in- 
terest which  may  be  observed  in  various  countries,  would  fax 
exceed  our  limits ;  h\\l  it  is  hoped  that  tlie  foregoing  hints  may 
be  found  useful  to  the  student  when  engaged  in  the  examina- 
tion of  a  country,  and  assist  him  in  the  constructitHi  of  geolo- 
gical maps  and  sections. 

C.  Dr.  Daubem^s  Views  respecting  the  Origin  of  TTurmal 

Springs. 

Dr.  Daubeny  considers  that  therms!  springs  will,  in  most 
cases  at  least,  be  found  to  occur  in  one  of  three  posidons ;  vit 
either  in  the  vicinity  of  active  or  extinct  volcanos ;  or,  2ndly,  in 
that  of  some  uplifted  chain  of  mountains ;  or,  Srdly,  in  some 
spot  which  affords  either  in  its  own  aspect,  or  in  that  of  the 
surrounding  country,  traces  of  having  been  affected  by  certain 
physical  convulsions. 

Of  the  first  class  abundant  evidence  has  already  been  ad- 
duced ;  the  second  mentioned  may  be  illustrated  in  most  ex- 
tensive ranges  of  mountains,  and  in  none  better  than  by  that 
of  the  Pyrenees,  which  presents  a  succession  of  hot  springs  on 
its  northern  declivity,  corresponding  nearly  with  the  direction 
from  west  to  ea.st,  in  which  the  chain  itself  extends.  Thus, 
in  the  Department  des  Landes,  we  have  the  springs  of  Dax, 
the  hottest  of  which  has  a  temperature  of  1+0°  F. — Dep.  des 
Gers,  Barbutan,  temp.  104°  F. — Dep.  des  Basses  Pyrenees, 
Cambo,  temp.  6S° ;  Eaux  Bonnes,  92°;  Eaux  Chaudes,  temp. 
100'. — Dep.  des  Hautes  Pyrenees,  Cauterets,  temp.  1*4°;  St. 
Sauveur,  95° ;  Bareges,  112°;  Bagneres  de  Bigorre,  160°. — 
Dep.  de  Haute  Garonne,  Encausse,  temp.  SQ°;  Bagneres  de 


ApjtudU. 


607 


Lucboti,li9o. — Dep.  etc  l"  Arrieuf,  Ussat,  iicarTarascon,  100*; 
As,  15&\ — Dcii-dcsPirfiiiVsOricntalcsOMtc,  190«;  Ariw, 
160°:  Thti«,  170". — bc[>.  tic  TAutle,  ll«imcslll  =  i  Akttc, 
81°:  Cnmpngnv,  SO';  f>i.  Paul  dc  Fviiuuillicilcs  nciir  Cuu- 
dic«,b2-;  &t.  Set. 

[>r.  Dull  Ik  1 1  J'  liii^  endeavoured  to  show,  that  lbe«e  tpriogt 
are  fur  ihe  mont  |)art  situated,  either  near  the  line  si  which 
the  elevaiion  of  the  mountains  appetirs  to  have  coinmencetl,  or 
else  near  ihc  central  axis  of  tlic  chain.  'I1ic  Conner  is  consi- 
dered to  be  exemplified  b;  the  posilioii  of  Bagnercs  de  Uifiorre, 
Dflx,  Olcron,  Cn|>vern,  and  KncuuKte ;  the  latter  by  that  of 
Bureffc,  Ciuilorti*,  and  Su  Saiiveiir,  which  arc  situated  in  lite 
heart  ol'  (he  mountains 

In  other  cases,  as  in  the  in»iaiices  of  Alette,  Rcnnes,  and 
Cant|Hiune,  u  chanf^e  of  dip  is  observed  in  the  rocks  near  the 
place  wlience  the  spring  issues:  and  in  otltcrs,  as  at  St.  Paul, 
near  Caudic«,  ihc  thermal  water  ticcura  in  n  cleft  separating! 
an  elsewhere  continuous  line  of  hilU,  where  the  occurrence  of 
afiiiiU  ill  the  ^iratn  allbrdi  nn  additional  prcvumplioiiof  soma 
violuit  action  having  taken  place. 

Dr.  Daulieny  remarks,  thai  many  hot  springs  which  occnr 
apart,  both  from  volcano^,  and  from  any  leadiiis;  system  of  ele- 
vations Bre  nevertheless  situated  Jn  spots  which  exhibit  procifit 
of  violent  convulsions  in  their  vicinity.  Von  Hoff  has  supplied 
us  with  an  instance  of  this  kind  in  liis  account  ol  ihe  hot  spriiij:;s 
of  Carlsbad  in  Bohemia.  Thi-sc  waters  (jush  out  from  a  valliy, 
which  lie«  at  ri-fht  aii}{les  to  nil  iIioki;  in  iu  vicinity, — which  ia 
cvidcndy  more  abrupt  than  Uiey  an-, — and  which  exhibits  oiher 
marks  of  having  been  acted  on  by  violence.  Dr.  Daiibeny 
kjiow.i,  iliat  ninny  hot  spriittfs  in  Switzerland^  sucli  as  thouc  of 
Pfefiers,  W'eisseiiburg,  and  Loueche,  are  placed  in  spitti.  which 
fdTord  similar  indications,  lie  qImj  points  out  the  coniiguity 
of  the  thermal  waters  of  Clifton  (Bristol),  Matlock.  Buxton, 
and  Bath  toderangementof  stmlu,  and  inlcrs,  that  in  the  great 
majority  of  iiistunccs  tlie  origin  of  thermal  witters  niny  be  traced 
to  volciinic  processes,  which  are  either  now  procecihng,  or  have 
formerly  taken  place  He  coitsiders  this  inlereiice  as  con- 
Itrmed  by  examining  the  gaseous  products  of  thenn.tl  waters, 
which  seem  for  the  most  part  identical  with  those  f-iven  ofl'  by 
Tolcanos;  remarking,  diat  many  of  these  Iwt  spriiifrs  contain 
sulphuretted  hydrogen,  a  common  volcanic  product,  especially 
in  case«  where  the  action  is  languid. 

C^rbontc  acid,  also  emitted  from  vtJcanos,  is  noticed  still 
moK  cuinuionly  as  being  evotvetl  from  hot  springs;  ami  Dr. 
Daulieny  is  inclined  to  attribute,  in  some  cases,  the  evolution 
of  this  gas  from  crevices  iu  rocks,  and  from  springs  possessing 
only  an  ordinary  temperature,  to  volcanic  processej.     This 
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oppcan  to  him  proluibl«  Troni  the  more  fretjaent  occurrence 
of  ihU  pbsnomenou,  in  [Im  vicinity  ofvolcatHis,  eiilier  acti<rc 
or  exiinci,  or  in  the  niitiM  of  rocks  which  appear  to  have  bc«a 
uplifted)  as  in  v&lkys  of  elevation,  lie  further  observes,  that 
thermnl  carbotiolcd  ami  cold  cnrbonatcd  springs  are  conitnonlj 
associated,  nnci  lljcreforc  probably  dcti^t;  llidr  carbonu:  acid 
from  (he  viiiiw  ciiii^e. 

Lastly,  Ur.  Duulicny  {Ntints  out,  that  nitrogen,  a  gas  very 
generally  given  offfrom  warm  xprings,  may  be  inferred  aUo  to 
be  a  volcanic  product  from  the  amnionincal  salts  &o  copioaslv 
emitted  by  many  volcanos.  Nitrogen  has  been  detected,  b| 
Longcliamp  in  almost  all  the  ihcrmal  waters  of  tliv  Pyrenoc*, 
by  Dr.  Urc  at  Ixiucchc  in  Swilzorhind,  and  by  Dr.  Daubeny 
in  many  of  llic  llicrmnl  waters  of  Saroy  uiid  France,  I»  our 
own  country  it  Imm  long  been  known  to  occur  in  the  waters  of 
Ilath  and  Buxton ;  njid  Dr.  Ditiibeity  haa  bielr  delected  it  at 
l^akewell  and  Middleluii  in  Dtrbyihire,  and  at  Taafe's  \\'elli 
near  Cardiff,  South  Wales.  This  evolution  of  nitro^n  being 
therefore  one  of  the  mo&t  general  phtenomena  of  volcanic  action 
in  all  its  various  (lr<;rccB  oi  inicitsity,  and  being  in  his  opinioa 
not  ailnbulnblc,  all  the  circumstances  conMcleml,  to  any  other 
source  except  ttic  tli.scngugvmcnt  of  nimospheric  nir  dcprired 
of  its  oxygen  by  xonie  proccsit  of  combuttton.  Dr.  Daub«ny  it 
thence  leu  to  ^\io\t\  the  tlieury  which  attributes  volcanic  action 
to  a  process  of  oxidation,  in  preference  to  tliat  which  refer*  it 
iiieiely  to  the  eontniction  of  the  CTUNl  of  th«  earth  upon  an  in- 
ternal fluid  nucleus. 

I  le  proceeds  to  remark,  that  if  this  mode  of  accounting  for 
the  nitrogen  be  admitted,  tl>e  next  inquiry  will  be,  what  are 
the  materials  which  by  their  oxidation  produce  the  effect  al- 
luded to?  Here  it  appears  to  him  most  nsiurel  to  search  for 
thvm,  in  the  first  instance,  amongst  those  l>odies  which  actually 
exlkl  in  the  luviiK  anil  other  substances  usuidly  ejected  by  vol- 
canos. It  is  i^lmervablc  that  the  bnies  of  all  of  tliCM;  arc  ca- 
pable, either  at  ordinary  or  at  high  temperatures,  of  combining 
with  oxygen,  forming  with  it  some  fixed  product,  whiUt  thwe 
of  several  even  decompose  water  under  tlte  same  circon- 
stancos,  and  by  their  union  with  its  oxygen  give  rise  to  a 
sufficient  evolution  of  heal  to  cause  the  oombiistinn  of  such 
other  iiifljtmmnblv  bodies  us  may  be  present.  If  the  above 
existed  in  the  interior  of  the  globe  in  their  uiiidlercd  condition, 
they  might,  by  combining  n-iih  oxygen,  cau^e  that  evolution  of 
nitrogen  which  ha.s  been  «o  comiiwuly  observed. 

Dr.  Daubeny  therefore  contends,  timl  the  hypotliesix  origi- 
imlly  sugftestea,  in  consecjuence  of  Sir  II.  Davy's  discoverv  of 
the  metallic  bases  of  the  earths  and  alkalies,  is  ndetjuate  lo 
etplein  all  the  phenomena  connected  with  volcanic  action 
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which  up  to  tilts  time  have  been  discorcrvd.  It  it  axAj  neces- 
sary to  assume,  thnt  water,  and  nftcrwanlii  nir,  find  occasional 
admis^iun  to  certain  ]iiirts  uf  ihu  interior  of  Uic  globe,  con- 
tainiii;;  itiv  VtMti*  of  silicit,  alnmitia,  lime,  potnits,  and  socia,  to- 
j^tlicr  with  some  of  llie  metala  met  with  on  the  surface,  in  such 
prop«irtions  oi  are  indicated  by  the  actual  composition  of  lavas  *. 

D.  On  the  Upper  Portion  qf  the  Grau\cacke  Group  in  Shrt^ 
shire,  Htr^rtUhire,  and  If'alet. 

Very  important  additions  to  our  knowledge  of  the  upper 
part  ol  the  grauwacke  aroap,  more  parltcidiirfy  m  it  cxi»is  in 
Shrojiiliire,  1 1  ere  ford  sn  ire,  and  Wales,  liave  lately  beetl  mffdc 
by  Mr.  MurcluM^n.  This  author  divides  the  upper  |>arl  of  tlic 
grauwacke  of  that  district  into  six  portions,  or  sub-groupi^ 
to  wtiich  he  hns  assignetl  the  names  of  (1.)  Upper  Ludlow 
Kock;  (2.)  Weiiluck  Limestone;  (3.)  Lower  Ludlow  Rock; 
{■*■.)  Shelly  Sniidxtoiiek;  (5.)  Black  Trilobite  Flncstoiie:  and 
(6.)  Red  Conglomerate,  ijantUlonc,  and  .Slaty  Scnitt. 

The  (J/wfT  Ludlms;  Hock,  equivalent  to  rhe  grauwacke  sand- 
stone of  Tortworth,  Gloucestershire,  is  so  named  lieciiu»e  tlic 
Castle  of  Ludiow  stands  upon  it.  Tliis  sub-group  is  described 
as  having  a  maximum  tliickiicss  of  1000  feet,  and  as  being 
principally  composnl  of  thi»-bed<led  xnnd^one,  often  highly 
calcareous.  The  upper  beds  are  ctiaraiterizi'd  bv  two  siiecies 
of  Strnphomcna  or  Lepticnn,  an  OrbJculii,  a  plicated  Tere- 
b^utull^  &e.,  all  of  uiidestril)ed  species.  The  lower  beds 
contain  the  aUundanl  remains  of  a  timali  Teruhnituia  hnvin;; 
a  gryplioid  form.  Trilobiles  of  the  genera  Homonololus  oik) 
Calymene  are  also  found.  The  upper  Ludlow  rock  pai^s 
upwards  into  old  red  sandstone. 

The  It'cnlocl  limestone  is  considered  the  equivalent  of  the 
Dudley  limestone,  nnd  thus  the  true  relative  geological  place 
of  the  hitter,  to  lone  cclebrutod  for  its  organic  contents,  is 
determined.  Mr.  Murchison  rcrnurks  tiiat  in  die  course  of 
this  liinextone  between  the  rivers  Oney  and  Lug,  it  is  cliicfly 
characterized  bv  one  species  of  I'eniamcrus. 

The  Ijcfoxr  Ludtcfj}  Rock,  also  known  at  the  '  Die  Eartli,' 
is  principally  composed  of  incoherent,  grayish,  argillaceous 
schist,  seldom  micaceous.  The  higher  beds  contain  Ortho- 
ccraiilcs,  Lituitcs,  Asaphus  caudatut,  SfC.  A  thin  calcareous 
zone  occurs  at  the  base  of  this  sub-group  in  Shropshire,  con- 
taining Pentamemt  Uevit,  as  also  another  species  of  the  same 
genu.«.     'lliickness,  upwards  of  2O0O  fe<'t. 

The  SAelt^  Saudttoues  are  of  variegnted  colours,  red  and 

•  For  iliu  detail  of  tlui  ibcery,  contult  Dr.  Daubtn)'*  DncriMicn  af  Vol- 
CMHH^  LoiidiiD,  1 828,  p.  389,  ie. ;  and  far  th(^  um  r  ■iilhor'*  Rrmarka  oa 
TWnMlSprii^anBrtidvlii  ibcLoodon  EUiii'w,  Ni>.  3,  1H'J9,  onHtmnl 
Sjiriag*,  ud  a  nMiaoii  in  lli«  Ntw  V4aHm^  Pliil.  Journal,  1831. 
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creen  prolotniiinting.  CnlcBrcouK  bnnds,  nlmost  msilc  Dp  t^ 
Producis',  LepUl^nt^  Spiriferi,  mid  crtnoiditl  remains,  diflirring 
Trum  \hcnc  in  (he  upper  s)il>-grt>tip«,  are  uttMJciiiicd  with  Um 
sandv  betls.     Thickne^  from  1500  to  ISOO  (eel. 

Tne  iUack  'fiilodilf  flagstone  contains  iKe  reituiinK  of  ibc 
Asaphus  Buchii,  nnd  it  is  remarked  that  thU  and  t]ie  lU-Hodatcd 
tni(>bttcs  arc  ruA  found  in  the  upper  sub-groups.  I'hicknew 
ujnpowvd  to  vxc-cvd  lliat  of  any  one  of  the  superior  sub-group«. 

The  Red  Conglomerain,  Sanditonts,  and  Slati/  Sc/iisl  con- 
stitute a  depojiit  sevcrul  lliouiianil  feet  thick,  in  which  of^auic 
remaJDH  have  iii>t  beeii  (it>vcr%-»l. 

Mr.  Murchisoii  nrinarkx  that  the  Wwdock  limestone  thins 
out  a  short  (h.staiice  to  the  S.W.  of  Ajnie^lrey,  »ikI  that  then 
the  Upper  and  Lower  Ludlow  rocks  come  into  contact,  otid 
generally  occupy  the  same  lofly  escarpment  in  their  courte 
liitough  South  Wales". 

E-  luleniilif  ofTerrestritd  Magnetism  in  Mines. 
Mr.  Mcnvood  has  been  roccnll^-  engaged  in  investigBlJDK 
liie  intensity  of  tcrruKtriul  magnuiisni  at  various  depths  ana 
elevaiioiiit  in  Cornwall.  His  experiments  nere  made  i'l  vaeuOt 
wiUi  tl>e  apporatuit  contrived  for  ihatpiiqiosc  hy  Mr.  ILirrisf. 
and  seem  to  have  been  conducted  with  much  care;.  The  sta- 
tions were  Carn  Brea  Ca^le,  near  Itedruth,  a  granitic  ridgq 
760  feet  above  thc«ca;  tlie  surface  nj' Dolcoath  Mine,  on  slate, 
300  feet  above  the  sea;  and  at  1200  feet  in  the  same  mine  (or 
900  feet  beneath  the  level  of  the  seu].  At  each  of  these  stations 
he  has  made  two  sets  of  horary  obiiervations,  continued  »t  ench 
place  2*  hours  each  time.  The  reiults  of  these  experinicnic 
indicate  no  appreciable  difTercncc  in  the  intensity  of  terrestrial 
magnetism  at  each  of  these  stations. 

V.  'VabUifor  calculating  Heights  hi)  the  Barometer. 

The  following  Tables  arc  those  of  M.  Oltmaiins  which  are 
geiterallv  admitted  a»  among  the  most  convenient  hitherto  pub- 
lished. Being  calculated  for  the  metrical  barometer,  they  were 
u.teleTi.t  to  persons  employing  that  graduated  according  to  En- 
glish inches  and  their  ileclnial  parts.  To  render  them  a|ipli- 
cable  to  om'  barometers,  a  Lible  (A)  has  been  prefixed,  in  which 
the  equivalent  of  every  millimetre  of  tlie  metrical  baronieier  is 
given  in  English  inches  and  the  thousandth  parts  of  inches. 

To  reduce  the  metres  used  in  these  tables  into  English  ftet, 
a  table  (E)  is  appended,  where  the  number  of  Kngli^ih  feet 
corresponding  to  uny  number  of  metres  up  to  10,000  wilt  be 
imniedi/ilcly  obt.ninwl. 

Abstraction  being  made  of  table  A  preSxetl,  and  tabic  E 
appended,  tlie  march  of  operations  is  as  follows: 

^  '      '       •  ProceediiigsoftlieGool-Soe,  Aprai7,18»S. 
'     t  Trims.  otUwBritith  AuMlation,  vuLi.  p.  359. 
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Let  h  be  (he  height  of  the  bnt'omctcr  nt  the  lower  slntion 
expressed  in  mUlimcircs;  f/  ilmt  of  tlic  liigiicr  statioa;  T  and 
T'  ihc  ti-mperaHirt  wf"  the  biironietrr  ul  ilic  different  sbitions 
according  lo  tli«  cefitigriule  ilicrmoiiictcr ;  t  and  ^  ihnt  of  the 
•Ir.  , 

We  search  in  table  6  for  the  number  which  oorretponds 
tah;  let  us  call  it  a :  we  likcwlsie  search  in  die  uriv  tabl«  for 
that  which  corresponds  to  A';  let  this  be  named  h:  let  us  call 
r,  the  ffcneiallv  vvrv  smnll  number  which,  in  table  C,  faces 
T-T;  ihcap'pruximute  height  will  \x  a-b-c  (IfT-T" 
is  nr^tjvc,  it  should  be  written  a—b-^  r.)  In  order  to  a|iply 
ibc  correction  necessary  for  the  strata  of  air,  it  will  suffice  to 
multiply  the  thousandth  port  of  tlie  approximate  height  by 
the  double  sum  2  (/+/)  of  the  detached  ifacrniunietcrx ;  the 
correction  will  bo  cither  positive  or  n^ative,  according  aa 
/+/'  ta  itself  ci til cr  positive  or  negative. 

The  second  ninl  last  correction,  thnt  for  tlic  latitude  and  the 
diminution  of  weight,  i^t  obtained  by  taking,  in  table  D.  the 
number  which  corres)>on<]s  Terlicully  to  tlie  latitude,  and  Ik>- 
rizoninlly  to  the  approximate  height:  tlii^  correction,  which 
can  iMjver  exceed  26  metres,  b  always  a<lde(). 

In  or»ier  to  understand  ihe  calculation  of  a  heiuht  by  menus 
of  Uiese  tables,  and  those  prcftKcd  and  appended,  let  us  suppose 
that  in  latitude  =  44^*  we  had,  at  the  level  of  the  sea,  the  ba- 
rometer =  30-(H0  English  inches,  temperature  of  the  instru- 
ment =  22°'5  centigrade,  and  o^  the  uir  ^  22".  At  the  top 
of  a  mountain,  thcoaromcier  =  2(S'J75  English  inches,  tem- 
perature of  the  imtrumeiil  =  17^-J,  and  of  die  air  =  l?**- 

In  order  to  obtain  the  equivuIeuLi  of  the  I-Jiglish  incites  !» 
millimctret,  search  in  table  A;  where  the  number  of  uiilli- 
nietres  corresponding  to  SO'OtO  inches  observe*!  at  the  sea  will 
Ite  763,  and  that  of  S6*S75  ob«n-ed  on  the  mountain  will  be  675. 
Having  obtained  these  equivalents,  the  calculation  proceeds : 

Mill.        McDh. 

tUfiMnttAr  nt  wa  loT«l s  T63  =  6\ifi-o\    TaUe  B. 

nwoiiKtor  no  the  mmuiUiiii s  dli  =  A2IHi'I  J      °^  ^ 

07i-9 
Diff.  of  AUaehMl  tlwnaam«««ra =  fi«  =      7-1      TtUe  C 

ApnoTOiiI  height OSS-ft 

Dotioic  the  sum  or  (he  dtlschid  tWnuMiMteri  nnil-1       .«.. 
tiplwdhf  ttc  thouMiad<h  fi«rtar9US.a  .    .    .    .   f      '    ' 

CoRcction  fW  laiiiudi! 3-1      T«bl«  D. 

Heigbt  of  the  imuniaia l(Mf 'I 

!UitbliaI':BSli(lifccl ;ilU.t      Table  C 

2  R  S 
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When  tlie  liei;;)it  of  the  barometer,  graduated  acconlinfr  to 
Englisli  incites  itiid  their  parts,  does  not  precisely  coiresporul 
with  n  certain  number  of  millimetres,  and  when  great  accuracy 
is  re<|ii]red,  it  will  be  obvious,  thst  instead  of  tiucing  the  next 
nearest  number  to  it  in  the  tablus,  as  niurht  otherwise  be  Aaaef 
it  will  be  necessary  to  calculate  the  dt^rence. 


Table  A. 

Inches. 

Mil. 

Incfas.  JMit 

Inchei. 

HiL 

Inchet. 

HiL 

iBdw. 

Ma. 

iDcbn. 

Mn. 

14-56 

370  16-1421410 

17-717 

450 

19-292 

490 

S0^g66 

530 

20-441 

570 

•606 

371 

■181  411 

•756 

451 

•331 

491 

■301 

531 

-481 

571 

■646 

372 

-221412 

•795 

452 

-370 

493 

•945 

532 

-520 

B72 

■685 

373 

•260  413 

•835 

453 

•410 

493 

■984 

533 

•559 

5/3 

•725 

374 

•299414 

•874 

454 

-449 

494 

21  ■025 

534 

■599 

574 

•764 

375 

•339!415 

■914  45S 

•488 

495 

■063 

535 

-638 

575 

•803 

376 

■378  416 

•953456 

•528 

496 

•103 

536 

-678 

576 

•843 

377 

■417I417 

-992457 

•567 

497 

•142 

537 

-717 

577 

■882 

378 

■457|418 

18-032'458 

•607 

498 

•181 

538 

-756 

579 

■921 

379 

•496419 

•071 1459 

■646 

499 

•220 

539 

•796 

579 

•961 

380 

■536'420 

-110460 

■695 

500 

■260 

540 

•835 

580 

15-000 

381 

■575;42I 

•150l46l 

•725 

501 

■300 

541 

■874 

581 

•040 

382 

•614  422 

•1891462 

•764 

503 

-339 

542 

-914 

588 

•079 

383 

-654  423 

•229463 

■803503 

•378 

543 

■953 

583 

•118 

384 

■693  434 

-368464 

■843504 

•418 

544 

•992 

584 

•156 

385 

■733  425 

■307  465 

•882505 

•457 

545 

S3^03S 

585 

■197 

386 

•772:426 

■347466 

•922  506 

■496 

546 

■071 

586 

•236 

397 

•811 '427 

■386]4G7 

■9611507 

■536!547 

■111 

587 

■276 

388 

•851J428 

•425468 

20-000508 

■575  548 

•150 

388 

•315 

389 

■990429 

-465469 

•040509 

•615  549 

•189 

589 

■355 

390 

■929430 

-504,470 

•079510 

•654;550 

•239 

590 

■394 

391 

•969431 

-543471 

•118!5n 

-693  551 

■268 

591 

•433]39e  17^008;432 

-583,472 

■158512 

-733  552 

-307 

59i 

•473,393 

-047433 

•623  473 

■197513 

•772553' 

■347 

593 

•512 

394 

■087  434 

■662474 

■237514 

■812'554[ 

•396 

594 

■551 

395 

■126|435 

•70i;475 

-276  615 

•85l|555' 

•426 

595 

•591 

396 

•166;436 

■740476 

•315 

516 

■890  556 

•465 

39G 

•630 

397 

-2051437^ 

■780477 

•355 

517 

-929  557 

•504 

597 

•670;39B 

■2441438 

•fig  478 

-394 

518 

-969  558 

•544 

599 

■7091399 

■284:439 

■859479 

■433 

519 

22-008 

559 

■583 

599 

■748 

400 

■323  140 

■898:480 

■473 

530 

•048 

560 

-6226OOI 

•788 

401 

■362441 

■9374811 

•512 

531 

-087 

561 

■663 

601 

-8^7 

403 

•4r)?:442 

•977:482, 

■551 

532 

■126 

562 

•701 

60:i 

-8G6 

403 

•4  i  I '443 

19-016483 

■590 

523 

■166 

563' 

-741 

603 

•906 

404 

-481 

444 

■055,484 

•630 

524 

■205  564: 

•780 

604 

•945 

405 

■520 

445 

■095  485 

•670 

525 

■2441565 

•819 

603 

-985  406 

•559 

446 

-134486. 

•709 

526 

•2841566 

•859 

606 

16-fli4[407 

-599 

447, 

-174487 

•748 

537 

■323:567 

•898607 

■063408 

-638  448 

•213  488 

■788:5281 

■363'568 

■937|608 

-102 

409 

•677 

449 

i 

■252 

I 

489 

■-827 
1 

529 

•402 

•569! 

1 

•977 

609 
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Tablk  a.  (coatinued.) 


'  tndicvlMil.l 

iji-oi6;i;ii> 

■1)33612' 
-I3l6l3 
•174  S14 
•SlSSltl 

•ist  Sifi 

•292  517^ 
■331  Sltt 
•370  Gl9 
-410  CSO 
■US  511 
-4»9  6-^2 
•Mif  $ri 
■A6;  S24 

•emssjv 

•6*$S26 
•6«3627 
-7«3  G^8 
■764|ei9 
■HDi 
•843 
■889  S3i 
■S2S  S33 


•96! 

a-HM 

040 


G34 

63G 


■o;9'(i37 

•1I9:G3H 
■15«l639 


l<i.'li».|M[l. 

8.V197640 
•237I64I 
■S76|64* 
■313>fi43 
•ajj;<344 
■394  l>4A 
•433I646 
•473.647 
■51?64!i 
■351649 
■390,650 
-630i631 


•670 
•709 
•749 
•7SH 


-Si7  65fi 


S32 
653 
654 
6.U 


l>57 

63H 
659 


K66 
■906 
■a*  3 
■983;660 
«6^0'.*4166J 
-063«63 
■I03«63 
•14:ii664 
•1S2«65 
•3ili666 
•^60,667 
-30ol66« 
■339J669^I 


Iiicliti.  MM. 

•4i»:6;i 

■4.'i7)67-.- 

•375»7a 

■613^76 

•6^4  677 

■693 

•733 

■773 

■911 

■831 
•891 
■931 
•970 
27*0 10 
•049 
■oag 


■no;;!!]    ■•rtr76l 
•sl9732.TO'O00i762 


■167 


-206691 
-44«  69s 


■ma 

•3H 

■363 
■403 


■4»2 
■321 


678 
679 
6»0 
6k  1 
Has 
SU3 
604 
6M 
6^6 
687 
6hh 


1K8  6»9 


690 


693 
694 
693 
696 


Inchon.  j>til.|riiehB.hia.i^l)ufcM.{MiL 

ii'-Sfio  700'i8-741  734ll29-9as!760 
■600  701 

■ti7»  70:1;    •839  7:i3i  -040  ;6:f 

■7IH704I     •89B734  -079764 

757  70*      -937  735  -119765 

>79*i70i>     -977  736,  -ISSirGC 

836707  29-016  737'  •197|"67 

■875  70B     •OS6i73»  •2371768 

•914709     -0951739  •376769 

■9347101    -134740  -316770 

-993711      -174741  -333771 

ii8*0337I:i     -21374^  -3941772 

-0717131     -25S743  -433773 

■111,714      -291,744  ■473774 

■150,715||     -33i;74i  ■51^775 

■1897IC      -371746;  -nL2;776 

-2S97U      -410747;  -591 

■26«718     -449  748  ■63fl77»* 

30^719      -489  749  -670  779 

3477SO1    ■Srfs750 

3H6  7:Jli    -ioTiiJl 

426  722     -607  732 

465  7231     ■646|7fr3 
686:73* 


442  697 


698 
699 


r23 
504  724 
544 725 

726 


•583 
-6i2 
■663 
■701 


727 

7*8, 

729 


-72i 
■76* 
■804 


733 

7361 

757' 


■7»ff780 

■74978 

■7B8!789 

■827783 

-8671784 

■906i7«A 

-94&'7«6 

•985-87 


•84373(*  31-024788 
■882  739J     -064  789 


Table  B. 


Mil.'  Mt4r.  '  Ml).   M«r.  i  3Jil 

Mm.    MU.'  Mvii. 

Mkl.    Mmi. 

)M.|  M*it. 

370   418-3  3!i4    714-3'39>t 

999-3 

4151274-8 

*2fllA40-S 

440179^-4 

371   4400  3H5  73.vo:;!'(inoi9-i 

*I3|lir94-l 

427I539-3 

441  1816-5 

372   461-5  3S6   755-6  4001 039-4 

414  1313-3 

42.'«I57»-2 

4421834-5 

373  482-9  387;  776  .>:  K)i  1059.3 

4 1 5|  1332-3 

4291396-8  4431852-5 

374  504-2388   796-810^  1079-1 

416,1351-7 

4S0  1C13-3  444'l«70-4 

375!  595^4  389   817-3  403ll098-g  417  1370-U 

431  l6:S3-8'445iaHW-3 

376'  446-61  ;i^)ft  «:i7-M  404 

11I8-6|41H13m9-9 

432163.'-:; 

446, 1906-2 

377|  567-''  :'.'U    ^:"--  I'JA 

1 138-3,419  1 41)8-9  433 1670-6 

4t7|I924^0 

378  58ft-;i ;!;»;   isjhj  *06 

1157-9 

4^*0  1427-9  434  1689-n 

*48ll941-8 

379  609-93931  Hg^-S  *07 

1177-3 

421  1446-8  133i:07-3;449l939-C| 

380  630-9394   919-fl  4flS  II97-I 

4^3  1 463-7 

436  1735-6' 4:i(H977'3 

381    631-8  395  939-24091216-6 

4231484-6 

4371743-8  431  1994-91 

382  672-7396   959-3  410  1236-0 

434  1303- 4|  438  1762-1;  432  2012-61 

3»3  693-5,397   979-41411 

i        \     \        \ 

,i;53-4 

425  1522-2 

\ 

439178(1-3 

4332030-in 

i       1            t 

i 
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Table  B.    contiftued.) 


Mil. 

454 
455 
456 
457 

45H 
459 
46U 
461 
46'.' 
463 
464 
465 
466 
467 
46111 
469 
470 
471 
472 
473 
474 
475 
476 
477 
47« 
479 
480 
4H1 
483 
483 
484 
485 
4ti6 
487 
488 
489 
490 
491 
i9-2 
493 
494 
495 
496 
497 
498 
439 
500 
501 


Mwr. 
2047-8 

■^065-3 
308^-8 
3100-2 
3117-6 
2133'0 
dl52-3 
9169-6 
3186-9 
2204-1 
2221*3 
2338'4 
2355-5 
3272-6 
2280-6 
2306-6 
3323-6 
3340-5 
2357-4 
2374-2 
239M 
2407-9 
2424-6 
3441-3 
2458-0 
3474-6 
2491-r> 

2507-9 
3524-3 
2340-8 
2557-3 
2573-7 
3590-2 
2506-6 
2622-9 
3639-2 
2655-4 
3671-0 
2687-9 
2704-1 
2730-2 
2736-3 
2752-3 
3768-3 
2784-4 
3800-4 
2816-3 
2832-2 


|Mil.  Mm 
502|2848- 
I503  3864- 
.504J2879- 
505,2895' 
506  3911- 
5072937- 
508  2943' 
50913958' 
510:2974' 
5Il'39»9' 
513'3il05' 
513'3030' 
514'3036' 
515  3051' 
5163067' 
517'30»3' 
51 8  3097' 
5)931 13' 
I530313K' 
,531  3143' 
■522|3159' 
'533I3174' 
524'3189' 
525'3304' 
3363320' 
|537'3235' 
|52h'3350' 
539  3265' 


Ml]. 

550 
551 
553 
553 
554 
555 
556 
557 


0'!558 


5593704 
37 18 


530 
531 

532 


3380 
3295 
3310 


;5333325' 
5  34  [334  0' 
J.135;i355' 


:,'.36 
!537 
1538 
J539 
;540 
;541 
S42 
543 
544 
545 
546 
547 
548 
549 


3370 

3384' 
3399 
3414' 
3439' 
3443 
3458' 
3473 
3487' 

3503' 
3517' 
3531' 
3546' 
3360' 


M.1r, 

3575' 
3589' 
3604 
3618 
3633 
3647 
3661 
3676 
3690 


5&0 
561 
563 

563 
564 
565 
566 

567 
56» 
569 
570 


3733 
3747 
3761 
3775 
3789 
3803 
3817 
3831 
3845 
3859 


57113873 
572]3887' 

573;39()r 

574391 5' 


575 
576 

:577 


3939' 
3943 

3956 


'578-'5970' 
:579'39H4 
:58!)3998' 


581 
:58^ 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
J94 
595 
596 
597 


4011 
4025 
4039 
4052 

4066 
4080 

4093 
4107' 
4120 
4 1 34 
4147' 
4161' 
4174' 
4188' 
4201' 
4214' 
4228' 


Mil. 
598 
599 
600 
601 
602 
603 
604 
605 
606 

■6  607 
608 
609 
610 
611 
612 
6l3 
614 
615 
616 
617 
61 8 
619 
620 
621 
622 
623 
634 
625 
'626 
627 
1628 
639 
630 
631 
632 
633 
i634 
;635 
636 

■8  637 
638 


639 
640 
641 
643 
C43 
644 
645 


Mtlr. 

424) -6 

4254-9 

4268-3 

4281-4 

4294-7 

4307-9 

4331-) 

4334-3 

4347-4 

4360-5 

4373-7 

4386-7 

4399-8 

4412-8 

4435-9 

4438-9 

4451-9 

4464-8 

44777 

4490-; 

4503-6 

4516-4 

4539-3 

4543-1 

4554-9 

4567-7 

4580-5 

4593-3 

4606-0 

4618-7 

4631 

4644-0 

4656-7 

4669-3 

4682-0 

4694-5 

4707-1 

4719-7 

4733-3 

4744 

4757 

4769-7 

4782-1 

4794-6 

4307-0 

4819-4 

4831-7 

4844-1 


Mil. 

[646 
647 


lUcIr 

48.''6- 
4S6S- 
6484S81' 
649  4893' 
650'4905' 
514917 
G52]4930 
6534942 
6544954 
655I496G 
65GI4978' 
65714990 
658,5003 
659,5015 
660I5027 
661I5O39 
66315031 
6635063 
664'5075' 
665  5087' 
666:5099 
667151 1  !■ 
668;5123 
669'5135' 
6705146 
6715158 


672 
673 
674 
675 
676 
677 


5)70 
5182 
5194 
5306 

5317 
5339 
678  5341' 
6795353 
5364 


.    'Mill  M<tr. 

4.694'54g7-2 
■7  6955438-7 
0: 696  5450-1 
■3  6975461-5 
■6;,698  5472-9 
■8i699  5484-3 
■O'i700  3495-; 
■3|,70l|5507-l 
-4!  7025518-4} 
■6J|7«3|5399-8 
■7|'704|5541-li 
■9,  705  5552-4J 
■fll  706|5563-7i 
-li707  5575-01 
-i'  70&'5586-2 
■2:  709  5597-5 
■21710  5608-7, 
■3li7n;56l9-9 
■3  7135631-1 
2l713'5642-2 
714[5633-4 
715I5664-6 
71615675-7 
717I3686-8 
718J3G97-9 
■8'i719'5709'0 
-6ii  720  5720-1 


680 

681 

682 
|683 
1684 
,68; 


527fi 

5388 
5300 
5311 

5323 


721 

722i 
723. 
724. 
735. 


I68615334-. 
,687  5346- 


1688 


)338-i 


■8 

■4 

,         ..._0 

|689  5369-6 
1 

'7 


5731-1 
5742-1 
5753-1 
5764-f 
5775-1 
736,5786! 
727  579  7-1' 
728j5808-0 
72913819-0 
,730|5s29-9 
;731|5h40-s 
i732i5851-7 
7330863-5 
734  5873-4 


;690 
691 
692 
693 


53S1- 
5392- 
5404- 
3415- 


735 
736 
737 

,738 
739 

;74U 
741 


5884-3; 
5w95-l| 
5905-9 
5916-7 
3937-5 
5938-i 
59*9-l> 


Appmdix. 


GJ5 


Tadix  B.  {continwd.) 


74259.19-7 
743i<l7(l-4 
744  59Sl-i; 
7455991-9 
74S|ti(l«i-.'i 
-47itiOI3-2 
;74K'fi0i3-8 
l749fio;M-4 

i;io'6in5-i 


|Mil.[  Mflr. 

7.JI  eo55-; 

7J3*i(l76-!) 
7fl4«0»7-fi 
75ifi«98-0! 
74K61(im;' 

"A76ny-i 

7i»«li!9-« 


Mil.;  Mrlr. 

759'6140-1 

760|(;!50i; 

7fil|GlCl-l 

76j|tiI71*5 

7636lsa*l) 

764j6I9iJ-4 

7l>5j(>:Jfla-»i 

7fi6|t>3l3-2 


{Mil.!  Men.  I 
;767!6323-6 
l7(iHi(>^:M-o 
l769,Gi44-4 
7"0;62M-7 

ir7i6aBA-o 

|77Si>ii7ft-4; 
'773«2»5-7' 
7746^96-1); 


Ma[  Mvt..  I 

77Afi3<l6"2 
776:6316*5 
777,*!;Hi«-7 
778,fi3a7'i> 
77»fi»47-2 


7ttO 
781 
78S 


6357-4 
63£7-« 
6377-8! 


Mil.j   Mrlr. 

17h:J63si*-<i 
i7B4G39S-i; 
i7t<''V640H-3 
78664  )8-S 
7h7G4S»-6 
:7i'H6«8-7 
7s9,(;448-8 
79l>,64JW'9 


Table  C. 


^ 

M«re. 

D-g. 

Mem. 

D^. 

M«crfti 

D^f 

Metro.     Ilif . 

M««re, 

0.2 

0-3 

4-2 

6-2 

8-8 

19-1 

12-2 

lJ-9 

16-2    23-8 

tt-l 

0-6 

4-4 

6-5 

8-4 

lS-4 

12-4 

18-2 

16-4    24-1 

0-6 

<l-9 

4-« 

6-8 

8-6 

12-6    i  12-6 

18-5 

J6-6  I34-4 

•■41 

\-i 

4-8 

7-1 

8-8 

1^9 

12-8 

18-8 

16-8 

24-7 

l-« 

\'i 

fi-O 

7-4 

9-0 

13-3 

13-0 

19-1 

170 

2&-il 

%•* 

1*8 

ft^ 

7-6 

92 

i:V5 

13-5 

19-4 

17-2 

21>-3 

1-4 

2*1 

&-4 

7-9 

9-4 

13-8 

13-4 

19-7 

17-4 

2S-6 

!■« 

2-3 

fr-6 

8-S 

9-6 

141 

136 

ao-0 

17-6 

8&-9 

!■« 

2-6 

A-8 

8-& 

9-8 

14-4 

13'S 

20-3 

17-8 

26-2 

«•• 

s-g 

6-D 

8-8 

IIVO 

14-7 

14-0 

20-6 

18-0  '26-» 

«-2 

a-a 

6-2 

9-1 

10-2 

IV« 

1 4-2  '.  2l>-9 

)8-«    a6-8 

:     «-4 

3-0 

6-4 

9-4 

in-4 

1.V3 

14-4  121-2 

18-4  :  27-1 

1  t-6 

»■» 

6-6 

9-7 

ll>-6 

li-6 

14-6  '21-& 

18-6  ls7-4 

«-8 

4-1 

6-8 

1 0-0 

10-8 

U-9 

U-8  ]21-8 

18-8  ,  27-7 

3-0 

4-4 

?■« 

10-3 

110 

le-i 

lA-0 

221 

19-0    «(^t 

S-i 

4-7 

7-2 

]<l-6 

11-2 

16A 

l&S 

22-4 

I9-2    28-2 

J-4 

&-0 

7-4 

l«-9 

11-4 

16-8 

ii-4  iss-; 

19-4  128-3 

a-6 

1    £-3 

;-6 

W-i 

IK 

17-1 

15-6  .ii-^     19-6    28-8 

3-8 

1   5-6 

7-8 

\\-i 

1  11-8 

17-4     15-8    23-i     I9'8    29-1 

4-0 

i-9 

,   S-0 

11-8 

ii-0 

17-6     16-11    23!>  1 

616 
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Table  D, 


Appr. 

Hi. 

0' 

b° 

10" 

15° 

20° 

25" 

1 

Appr. 

30° 

35° 

40° 

45° 

50° 

55' 

in. 

m. 

m. 

at. 

m. 

m.  : 

m. 

m. 

m. 

m. 

m. 

m. 

2oa 

1-2 

1-2 

1-2 

1-0 

1-0 

1-0 

200 

0-8 

0-8 

0-6 

0« 

<h6 

0-4 

400 

2-4 

2-4 

2-4 

2-2 

2-0 

2-0 

400 

1-8 

1-7 

1-4 

J-B 

1-0 

0-8 

600 

3-4 

3-4 

3-4 

3-2 

3-0 

2-8 

600 

2-6 

8-4 

2-0 

1-8 

1-6 

1-2 

800 

4-5 

4-5 

4-5 

4-3 

4-1 

3-8 

BOO 

3-5 

3-1 

«-8 

2-4 

SHt 

1-7 

1000 

5-7 

s-7 

5-7 

6-3 

5-1 

4-8 

1000 

4-3 

3-» 

3-4 

3-1 

2-6 

24 

ISOO 

7-0 

7-0 

6-8 

6-4 

6-0 

6-8 

1200 

S-1 

4-6 

4-2 

3-6 

3-1 

2< 

1400 

8-2 

8-2 

8-0 

7-6 

7-1 

6-7 

1400 

6-1 

5-4 

4-8 

4-S 

3-6 

34 

1600 

9-2 

9-2 

9-0 

8-8 

8-2 

7-6 

1600 

7-0 

6-2 

5-6 

■4-8 

4-1 

34 

1800 

10-4 

10-4 

10-2 

9-8 

9-4 

8-6 

1800 

8-0 

7-0 

6-3 

5-4 

4-6 

3-B 

ZOOO 

11-6 

11-S 

11-3 

11-0 

10-4 

9-6 

2000 

8-8 

7-8 

7-0 

6-0 

5-1 

4S 

SSOO 

lg-8 

12-6 

12-6 

12-1 

11-4 

10-6 

2200 

9-7 

8-6 

7-6 

6*6 

5-6 

4-6 

2400 

14-0 

14-0  13-8 

13-3 

12-5 

11-6 

2400 

10-6 

9-4 

8-4 

7-2 

6-1 

51 

8600 

15-2 

15-2  15-0 

14-4 

13-6 

12-6 

2600 

11-6 

10-5 

9-2 

8-0 

6-8 

5-6 

2800 

16-6 

16-5  16-4 

15-6 

14-8 

13-6 

2800 

12-6 

U-4 

10-0 

8-8 

7-4 

6-2 

3000 

17-9 

17-7  17-6 

16-B 

15-8 

14-6 

3000 

13-6 

12-2 

10-8 

9-4 

8-0 

6-« 

3200 

19-1 

18-9  18-7 

18-0 

17-0 

15-7 

3200 

14-6 

13-1 

U-5 

10-1 

8-6 

7-0 

3400 

20-5  ;20-3 

20-1 

19-3 

18-4 

16-9: 

3400 

15-7 

14-1 

12-4 

10-9 

9-2 

7-7 

3600 

21-8  |21-7 

21-4 

20-4 

19-6 

18-0  i 

3600 

16-7 

15-0 

13-4 

11-6 

9-8 

8-2 

3800 

23-1  22-9 

22-6 

21-6 

20-6 

19-1 

3800 

17-7 

15-9 

14-3 

12-4 

10-5 

8-7 

4000 

24-6  ,24-4 

24-0 

22-9 

21-9 

20-3' 

4000 

18-7 

17-0 

15-1 

13-1 

11-2 

9-4 

4200 

25-9  ;25-7 

25-3 

24-3 

23-0 

21-6 

4200 

19-9 

18-0 

15-9 

14-0 

12-0 

10-1 

4400 

27-5  27-3 

26-8 

85-8 

24-3 

23-0 

4400 

21-1 

19-1 

16-9 

15-0 

12-9  10-8 

4600 

88-9  28-7 

28-2 

27-1 

25-6 

24-3 

4600 

22-3 

20-3 

18-0 

15-9 

13-6  |1 1-5 

4800 

30-4  !30-3  29-6 

88-4 

27-0 

25-5 

4800 

23-4 

21-3 

19-0 

16-7 

I4-3ll?-l 

SOOO 

31-8  ,31-6  30-9 

29-8 

28-4 

26-7 

SOOO 

24-6 

22-3 

19-9 

17-4 

15-0  13-: 

5300 

33'0  32-8 

32-1 

31-0 

29-7 

28-0 

5200 

25-7 

23-3 

20-8 

18-2 

15-7  13-3 

5400 

34-3  34-1 

33-5 

32-4 

30-8 

29-2 

5400 

26-7 

24-3 

21-7 

19-1 

16-4  13-9 

S600 

35-7  35-5 

34-8 

33-7 

32*1 

30-2 

6600 

27-8 

25-3 

28-6 

19-9 

17-2  14-5 

5800 

37-1  ,36-9 

36-1 

35-0 

33-2 

31-3 

5800 

28-9 

26-3 

23-6 

20-7 

17-8  15-1 

6000 

38-5  38-3 

37-5 

36-3 

34-3 

32-3 1 

6000 

30-0 

27-3 

24-6 

21-5 

18-5  15-7 

Table  E. 
Reduction  of  Metres  into  EuglUh  Feet  and  Indies. 
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Hm. 

P»L 

IncliCT. 

MMr.  I  F««. 

IncliM. 

ftletr. 

Pccc 

I&chn. 

I 

s 

3-3;o 

^0 

1«4 

0-514 

900 

2952 

9-261 

8 

€ 

6-740 

60 

196 

10-217 

lUOO 

3280 

10-290 

3 

9 

10-111 

70 

2*9 

7-920 

20U0 

6561 

8-58 

4 

13 

1-4I41 

HO 

262 

5-623 

3000 

9842 

6-87 

S 

16 

4-851 

<|0 

295 

3-326 

4000 

13123 

5-16 

6 

19 

8-S2f 

lOU 

32« 

1-029 

ftOOO 

16404 

3-45 

7 

se 

1 1-&92 

200 

6.-i6 

2-0S8 

6000 

I9fi«li 

1-74 

8 

sti 

2-963 

300 

984 

3*087  : 

7000 

■JSDIifi 

0-03 

9 

89 

6-333 

400    1312 

4-116 

8000 

362<fi 

10-32 

10 

33 

9-702 

500    1640 

5-145 

9000 

29527 

8-6) 

eo 

66 

7-406 

600    1968 

6-174 

10000 

32808 

6-90 

30 

9» 

£•108 

700   2296 

7-203 

40 

131 

2-611 

800  8624 

1 

8-232 

1 

lUductioD  of  Decimetres,  Centinictrex,  oiid  Mitliiiielrc»,  to 
English  Indies. 


Uh. 

InchH. 

CuiL 

lachn. 

MiliL 

Indi*!. 

1 

S-937 

1 

0-393 

I 

0-039 

9 

7-«74 

8 

o-;»7 

2 

0-078 

3 

11-811 

3 

I-I8I 

■A 

0-118 

4 

16-748 

4 

I-&74 

4 

0-157 

ft 

1 9-686 

b 

1-968 

5 

0-196 

6 

83-62S 

6 

2-362 

6 

0-836 

7 

87-559 

7 

8-755 

7 

0-275 

B 

31-496 

8 

3-149 

8 

0-314 

9 

35-433 

9 

3-543 

9 

0-3&4 

10 

39-370 

10 

3-937 

Id 

»-393 

F.    Comparison  of  English  and  Frmch  Meaturrs. 
(From  Bttily's  Astronomical  Tublcs.) 


Eng.  India. 
French  Metre =39-37079 

-  Toiac =  76-739400 

-  Foot =  12-789900 

-  Inch =  1065825 

——line =  0-<l888t9 


Vr.  MMtm. 

French  Tmm =  l-949t36 

Foot -jO-324839 

Inch  . .  ;  .  .=0-027070 

English  Foot =0-304794 

Inch =0-02&399 


Conilnnt  logarithms,  (always  aclcliliTr]  for  converting 

Fkcndi  Ttriwje into  M«t .0-2*982 00,  Freoeh  Ft.  inloEoK-Ft  0-027Gft60 

— —     Feet  intoMetr.  9-51 16687 Met.  intoEnfi.Fl.O-i  159929 

T.  into  Sag.  Ft .0-806 8372^14 illimct.  into  Ea$.  In.  8-5951741 


Absi,,  Dr.  Clarke,  nn  (he  bank  i]inwn 

iiji  at  tlir  Cafw  of  Good  Hups,  96- 
Ailin  I'rvvclicc,  niprccretaccoiiiiroclu 

or.  247. 
AlpK>  suprDcrctaccous  rvcki  of,  231, 

237 ;  crrlniTuuii  ivcki  o(,  3'M,  392 1 

oulicio  riivk*  of,  '.i'2it. 
Animal  life,  rarly,  on  ihc  nirface  of 

the  globe,  icmorki  on  ibc,  139. 
Arago,  M.,  uti  llii-  tcmpmiturc  of  the 

vuTtli'ii  «iirfiirp,  7. 
An^tc  circli',  iiiiiiiirrou*  miiAiiis  uf  c1«- 

phuiu  anil  rliinoccrokci  within  th«, 

199. 
AieUUccoui,  or  cUj-  (Ute,  433. 
ArkoM,  3'2't. 

Arlesian  wells,  tcRmcralurD  of,  13. 
Aivhsfulayo,  rafto^  71 ;  H>cuon«f  (Iw 

alluvial  bonlu  of.  Hi. 
A  ttnclion,  lMal,aftlic  magiutic  nrcdlr, 

rmdcn  Uie  dticnninuion  of  cuncnti 

doubtliil,  109. 
Amatgat,  voalv»  acUoB  of  rirera  b, 

A7  :  oxtiiict  volcannt  anil  tiiipracrir- 

taccou*  locki  of.  371. 
At^  ojiioic  rcnuiiu  found  iu  ibc 

kiagdom  of,  308. 

Bacnlite  litnratmiv,  of  Nonnan^jr,  3iHt. 

Bwrikot  landi.  Sm. 

Baku,    isflniiiniiLbk    cn'ouiu   nbal*- 

luma  vf.  Hi;   a>|ililLa  and  pvtro- 

Imuh  aprii^  of,  IKI. 
Danda,  ltl«  ih,  ^nuliinl  ntc  of  k  pm- 

montiin'  al.  1^7. 
lWon>Fici  ,ubl«  for  cakulutii^  be  igbtt 

by,  610. 
Ban  of  liven,  80. 
Biaall,  1.17 ;  clictnioo]  rninpoulian  of, 

Ai2;  c<oluiiinai  atnictuiv  of,  470. 
Banna,  rock,  lit. 
fiaaltrol,  M .  lie,  on  Uiu  ituprBC(i:Uc«aii* 

rotfka  of  Bordmui,  :»»■ 
Broch,  lafavd,  of  llpnoath,  172;  m 

Coniwdl,  175;  of  Jnn  (llcbridw), 


17S;  ofUddevalla,  Sweden,  ITG; 
of  SL  llonilcr,  Nice,  it. ;  in  Soutll 
Aiurrico,  17  A. 

BcDclics,  Bliingte,  79 ;  Inral  tn  the 
diriTtiuii  of  llic  prevalent  vriDda,  i6.j 
bur  iiji  till-  vHlIvy*,  fanning  lakci^  81 ; 
(am!)'.  Ml. 

Beaufort,  (-'apt.,  on  the  tndumtvd  boncb, 
Seliuty,  karamania,  aaU,  Hi  i  on 
under  curteiiti  in  the  McTditcmjifan, 
114i  ontliugateouBeslialalianoftlw 
Vanar,  IA2. 

Beaumont,  M.  KHr  ilr,  on  th*  «tniic 
blocki  of  the  A!p*,  1!M  ;  on  tbagm- 
veliuftlii!  I.jonati,  Dauphin^,  luid 
Provencs,  222 1  on  llic  «upr»ercl»- 
cemis  rockt  of  tli*  P«itu!s  tic  Min- 
boBii,  2Ki ;  en  thv  oolitic  roc^  of 
Bitrxundy,  317 ;  on  thu  Ijh*  of  lli« 
Alpi,  327 ;  on  the  Utt»  do  Vm^^ 
sab  :  ou  tile  elevalJM)  of  aountaiii*, 

Bccchry,  Cut.,  oil  ih*  lUBpfrataire  of 

thd  SCO.  21. 
Bcleiiinilci,  anocialion  of^  with  eual 

Hiuiimn-  pldiili  ill  tlir  Alpi,  !I38. 
IWrtrandde  Ddiip,  .M,,  on  tlivrolMtiic 

mrki  uiid  o«a>f*rvu*  boda  of  tkc  Vc- 

lay,  372. 
Benianil-Ualiii,  M ., «« the  Vol  d '  A  tno, 

245. 
B<n)iUiit,  M.,  on  th«  volcanic  rocki  of 

Hungary,  37 H. 
Binby,  Dr.,  on  the  erratic  Uock*  of 

North  Ametka,  192. 
BUcklIt!ad(BablMCoinbtBav,Drvaa), 

r*IalMn*  it  llowttone  aua  trapftcan 

rodu  at,  4S1. 
Hour,  Dr..  on  ibc  submarine  fomi, 

Mount'i  [li^-.  Cumwull.  170. 
Bobbyc,   M.,  OD  Qui  paMage  «f  lb« 

Mcnar  ih rough  Ibe  Ardaiutn,  M; 

on  the  (faoro-ltne*  Bpoa  iba  liiBa- 

■lancaof  Ureecr,  ITSj  aillic  oolitic 

ncka  <irtbc  Notth  uft'TBHoc,  310. 
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Index. 


Bore,  of  llie  Gttncc*,  [>8;  of  the  M*- 
ranon,  16. ;  i:>rili«  Aruunrv.  ib. 

Bouf,  Dr.,  '>■)  ilii'  Hiilt  uf  WiplirtkA, 
270;  oil  tlic  roclia  of  Gotnii.  ^hO; 
nti  llie  ciirbojiifcraua  iticka  of  Sci;>l- 
Innd,  389. 

Bov^  cuiJ  ili-|Ki»it,  :t2!]. 

Brt^HK^n,  Ill-lion  of  on  cii(ul»,  77,  S4  ; 
Inrgn  blnclu  moved  by,  during  gnlcii, 
i>. 

Break wuliT,  Plymoiilli,  pt-at  bli>ckit  of 
rock  limvil  uvrr  diirilij;  a  fi^ulc,  83. 

Bniij^'iiiiiii,  M.  Adolplx?,  oil  lliu  piniils 
of  ilx!  coal  niroaurea.  -III. 

Brnn^'ii'iflT  ^1-  Aki..  hi>  t^lniiiiiratiiua 
nf  mcki.  30;  on  lli«  raiivd  nidaK  uf 
alicLli  at  Uddi-viilltt,  176;  un  tliu  i-r- 
tnticbWknof  SwriitiB,  IW;  liilioiir* 
uH  ronnd  I'aria,  S.'tl ;  on  (he  Viocn- 
tJiiB,  i'G;  on  the  Uialileri-m,  281; 
on  the  crelneeom  rocka  of  ibe  IbI* 
d'Aix.  311  ;  oil  lb(>  rocks  of  th<< 
Cotentiii,  V2&. 

BrowD  eonl,  of  Cicnnnny,  3-t8. 

Bueh,  M.  von,  on  the  modem  Bnud- 
■lane  of  the  (.ireut  Caimry.  SG ;  his 
tlieory  of  t-rjiti-r*  of  I'Ipviitimi,  131 ; 
on  thv  CaldiiiH,  InIi- of  Palinii,  1;IH; 
on  tlia  Gonl  ing  of  Germany,  322\ 
vu  lh>  dolomite  eri*  lUc  l.aki;  of  Lu- 
gano, -IT  A. 

Bucklund,  Dr.,  on  i-ai1cya  of  eleva- 
tion, 31  ;  on  the  vrralii;  blocks  and 
gravel  of  Diirhnni,  IHH;  on  iby  re- 
inHinit  of  elojihiinu  &!c.,  within  the 
Arctic  Circle,  aoo  :  on  ouircnHn 
cavemi,  tOl :  on  Rirkdate  cavetii, 
304 ;  on  the  Gemi«ii  ciivi.'*,  306  ; 
on  the  pWiio  cloy  of  Wooiwiob, 
2A!>;  on  ihft  mn);nriiaii  conglniue- 
TBI*  of  Sompnet,  Mil. 

Buddie,  Mr.,  on  the  coal  mcniute* 
near  Newciulle,  376;  011  (lie  carbu- 
rctted  hydiu^u  uf  cool  iiiiiic«,  377. 

CMhin,  hf.,  on  thn  action  of  the  wove* 
on  tlie  Diftue.  Cliprbottr([,  80, 

Cnlcnire  grouier,  ol'  I'liris,  3S£. 

Cwital,  frash-valer  rueki  oflhe,  371 . 

Ctrboniferow  Unicntonc,  3HI  ;  tnni- 
mary  of  the  organic  remains  in  ilic, 

Corboniferoiia  rocks,  of  Germany,  383; 
ofSoiillivtn  Kii);Und,  3t"> ;  of  Cen- 
tral ICn^Uiid,  ib. ;  of  Nortbiim  Rn- 
fland,  3M7;  of  Seotliiiid,  3MH;  of 
relaiid,  SS.!;  of  Northern  France 
Mid  UuJgium,  SOI ;  of  Swnbriick, 


397 ;  of  Toluid,  A. ;  at  Riuiia,  ».  -, 
ofCetiUal  Franec,  3S8i  of  theUniled 
Sul«a,  ib.;  of  India,  399;  general 
remnrka  on  llic,  141. 

Came.  Mr^  on  the  nMlsllli'rrailS  vcJDP 
of  Cuninnll,  493. 

Cubpitin,  ilepri-asiou  of  land  in  the  n- 
cioii  of  tliu,  3 :  nlu  Ui  the  water  of 
llie,  I. 

Cnvcrni,  oiaijcroua,  301 ;  onttietnannrr 
in  whicb  boiiea  may  oeciir  in,  A.; 
Iinmun  mnuiiia  in,  203;  of  Kirkdalr, 
2(14  :  of  GerinHov.  305  :  of  Kent'* 
Hole,  2(»il ;  of  KeheiuM,  ib.  \  of  Fon- 
Ten(,  2UK ;  ol  Banwell,  A. ;  of  Chee- 
kier, 212. 

Cavitii'9,  funiivl-«hiiped,  [.rDduMd  dn- 
rijijf  eiirth'jiiiik»«,  148. 

Chatk,  convriled  iiilo  granular  mnbb', 
279;  pnibnhlo  poHAgie  of,  iota  the 
lupracretaeeous  rocka.  ib. ;  Mialyni 
of  that  uf  Mfodoii,  2S3  ;  of  Wcili- 
liiihla,  i-ut  by  granite,  2£H. 

Chrsil  Rank,  Ponlniid,  SO;  hjpotbna 
reapecliiiff  the.  lb. 

China,  natutnl  exhaUtion*  ot  Inflam- 
mable K>iiin,  152. 

Clilorite  tlau,  433 ;  calcidalion  rMjpcc*- 
ing  the  chvraical  cMnpamtian  aC 
441. 

CIcfta  of  mcka,  oTgnntc  rematia  in.  *t 
I'K-Bioulli,  181. 

CliOii,  action  of  land  ipringa  on,  49; 
duHtniclion  uf,  77 ;  wbcn  poitiall; 
|irulectrd,  ib. 

Clifton,  near  Brialol,  ^aig«>  of,  58. 

Climute,  change  of,  in  Europe,  315. 

Coal,  in  tbe  cretacouui  roclw  of  Grr- 
niany,  290 ;  in  the  cretBccona  reeki 
of  ihv  Spatiinh  Pvrenees,  293;  in 
the  oolitic  mcki  of  Voikahire,  3H; 
in  the  oolitic  roeka  nf  Rcntland,  319; 
in  the  oolitic  rocka  of  ncrmxliy,  3!H 
331 ;  of  the  coal  nicaKirnt,  376; 
chetnical  compciiiioii  of.  :!TT  j  re- 
nmrka  on  thr  ari'iiniulalioi)  of,  i03 ; 
^rent  ihickneu  of,  at  St.  Eticnl^ 
405, 

Coal  measurrs,  376;  fault*  in  th*,  379; 
coiiIortioiiB  of  the,  3S0 ;  anmmary  of 
ot^nnicreinnlusin  the,  U>.\  mnark* 
on  the,  40 1. 

Como,  lake  of,  diaetinrge  of  detritHs 
into,  53;  liictitoiM)  of  the  vtetnilj 
of  ihc.  330 ;  dolomitv  on  the  rfwrM 
ofll»>,  477. 

Conybcarc,  Mr.,  on  the  MmrfMal  «•- 
Tel  and  utnttc  Uocks  of  Ctntnl  En- 


ladex. 


fiSt 


i-gUnd,  IMi ;  lii)  cln>Mricnli«n  ot  tlm 
fmlilic  riii'iu  uf  Kii^lniul,  ;I1 1 ;  on  itiv 
niatfnciijin  cunjiluiiicrntcorSiinicnict, 
36f. 

Coapn,  Mr.,  va  Big  Buiio  Lick.  Kru- 
tiii-ky,  nob,  19». 

Cora]  blundi,  lUIt;  dcCmded  In  *ind< 
vard  by  coral  •hini'lc  bcachrt,  63. 

Corali^  at  wli.-it  dcplli  fuiiiid,  iiit ;  re- 
■lUvli  llii<iii(i>lii'('»  hIivu  fr«iJily  bro- 
ken olf.  Ifi.'i ;  hcdi  of,  betwMD  Uvii 
CUTTOlU,  ib. 

Cordier,  M.,  on  the  tmitpcratutc  of 
Biinn,  S. 

Cng.  ill*  Biij^ith,  :U9. 

Craunof  olovalion,  13-1. 

Cravfurd,  Mr.,  urguiic  trnuuni  disco- 
VFicd  in  Avn  by,  36S. 

Cii-Ucvuiit  rucki,  guiJKral  clmriirlrr*  nf 
lhF,uil'.nglnndandNiirlh«rD  France, 
2s.'. ;  a(  Sh  cdcn,  2sii ;  in  Riuwa  uid 
Poland, (£.;  afGcrniiiuy,388;  ofthc 
Alp>.  290.  ^93 ;  vorjuliopa  in  tlie 
miucralccicnl  c  librae  [(;nt  of  (h«, 
2»l :  ot  SmUhna  I'rancf,  2112 ;  of 
the  Cotrntiii,  2iHi;  of  Sicvciuklini 
(Scdnnd),  ?07  ;  (umniMy  of  or- 
ganic rFtnuiiii  coiiliiiu^d  in  llWi 
297 ;  uf  the  United  Suta*,  9(12. 

Criiti«,  Dr.  TuiubuH,  on  tabtihwvr, 
in.4r,  213  ;  on  Uia  oMeooi  btaocia 
near  I'nlrmin,  203. 

CrotMt  and  Jobcit,  MM.,  on  th«  oni- 
fvroua  roclti  uf  Auvi-igiic.  371. 

('u^n■ll^  ^rttal  .^ti.'Uiiic,  lin ;  ronod 
Cap*  Lneullu,  iS. ;  Polar,  102; 
ihroufb  Bchrinc'*  Slroiu,  101;  of 
the  Suaiti  ct  Cibraltiu,  IQA ;  ont 
ofthc  Baltic,  106. 

Cnmtit*,  ill  tlis  WrsI  IdiUw.  tUO;  of 
th«  pMiHc,  lUl ;  in  the  Indian  mi 
Qiincw  S«M,  107  i  ibcir  ([cncnil 
•ontracy  daubtTol.  lOtI;  Uaniport- 
big  power  (if,  lis. 
Cunrr,  Bwuii,  on  llic  ihinoi  of  th« 
LaodM,  M  i  laboun  of,  lound  Parif, 
2il. 

DMbX,  Hr.,«n  tb«  Miuutifipi,  71  i  on 
lilt  nfl  of  lh«  Atchafilaja,  H. 

Dmbmy,  Dr.,  on  the  f^ict  mtlird 
horn  «aknna«^  IIT;  on  lb*  licat 
and  jpiwanncM  of  a  lava  camM, 
A. ;  on  ilic  giUfa  vtolved  IVcai>  lli» 
SuUnlam,  ncor  Nnplra,  \Si  ;  oa 
tbr  lavs  of  AuTcrxnc,  136;  an  tbr 
Kaaan«an  UiUiy  ili;  on  thnauJ 
fpnugtifiOC. 


DonbiiinKni,  M.,  on  tbe  dorompoiiitJnn 
of  (crcnilr,  ii ;  uu  the  falli  of  liic 
Hliine.  iH. 
Davy,  |>t.,  on  lliG  volcanic  island  of 

ScioccB,  1 1ll. 

Dcchrn,  M.vnn.  on  lhc}>aa«if;D  of  tlii! 

Nahc  lo  the  iUiinc,  m ;  ou  the  cT* 

raiic  bloclu  ot  Gmnany.  H'O;  oa 

ihc  l>rciini  coal  of  Gerinauyi24S ;  on 

ill*  C(«(*CMW*  rock*  uf  Gcrinttfiy, 

268 ;   on  iho  oolitic  rocki  of  On- 

many,  320,  on  the  varirfnled  or  red 

marl  of  Gimiaiiy,  3.5-1 ;  on  tlw  roih- 

Lipt^ndo  of  (i*nnaliT.  3i9  ;  uu  llie 

earboni  furaua  leska  o^  C  innany ,  383. 

Ddu,  of  the  Nile,  GO  1  of  the  Pi>,  70 1 

'of  tbeMiiaiaaiMii,  71;  of  thcGanitN, 

74. 

Di'Itat,   rvlaltre  iniputtauea  and  la- 

i-ri-iiM  of,  76. 
Deiwdu,  in  the  lake  of  <ieneva,  92; 
in  the  hkc  of  Cumo,  i'i :  (ilici'oui, 
from  aprin^i,  1^6  j  cakanoiu,  Aoni 
rpfiiigs,  l-'itl. 
Dvtlutyn,  U..  liM  daMficatian  of  th« 
nipracT«tac*OiU  «t  laniaty  rock*  of 
Europe,  231. 
Dodioycrt,  M.,  on  tliv  more  modern 
mpracTtlacvotu  n>^k^  2'^:  on  ilie 
bucul  it«  litmnlne*  ofNiinnnndy.290. 
Dnritua,  mipfriicial,  in  South  Bpvoh, 
H  i  rcconadidatcd  at  Kico  and  in 
Jntnaka,  ■tS  :   balui  uf,  at  foot  of 
clilb,  49 ;  dativwi^  of,  into  the  aca, 
67. 
DfvuniLir^,  rod  Mndilana  and  con- 

^loinetale  <i{,  $62. 
Wabkm4a  (V^ai*),  on  tli*  rocka  of 

Ifcr.UI. 
Dlalliig*  loek,  440;  catetilationa  T»- 
■pactiog  ibo  chemical  txnapoailion 

Uigur.  CbctbouTg,  Mlion  of  the  warea 

oD,  69. 
Lhrt  Ii»d,  l>]u  of  Furilanii,  coacltttiacia 

mpcdin^  ihc,  iiMi. 
Dolomite,   ■17'4;   ■«wcialioii  of   >ith 

inriHiun,  47tt. 
I>ilBvuoy,  M.,  on  lh«  otvtaetoui  rock* 

of  Soulhrm  Foinca,  2U2 :   on  ilia 

crtttceoua  mk^i*  uf  the  Spaoiih  Py- 

ren««a,2tt3i  oo  the  onriic  ruckaof 

South- WaaltPi*  Fiaiwn,  318. 
Duitn,  or  Sand  HHU,  lt4;  adnuico  <^ 

ib.  t  iadnralcd,  Si ;  ot  Lake  tkift- 

rior,  Bofc.  S8. 
Djk«,  voknnia^  138;  bkialtic.  con* 

TVttiag  ckalk  tam  gtMmkr  tnaible. 
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279;  Irnpppon.  -10.1;  p*iit  lengih 
of  Cftifiiii  truppvuii.  nolf,  46f;  of 
Bcrpontitii?,  4<jG. 

Enrth,  llg;iirp  of  the,  1 ;  density  of  Ihc, 
j4. ;  tpmperntuf I-  of  tlic.  C. 

Earth(|ititkr.  uf  Lisbon,  Ml;  orCiitch, 
144;  of  Jamiiii'a,  I'A. 

Sanb<|ii]tkvH,  mi;  fdi  nt  ^nM  A\- 
Rtnncm,  HI;  nhockii  of,  an  itiflrrcnt 
trocks  H2 ;  relative  iiDnoTtance  cS, 
148. 

Eloctricity,  (ITmIs  of.  uii  roi'ka.  4(1. 

BlFpbnnl,  Sraien,  nf  Silwrli,  llin. 

KlaTation  of  nKRiiilftiii*,  ^INl. 

Elli*,  Mr.,  on  the  crntrr  of  Kiraui:>a, 
OwhyliPC,  131. 

Erman,  M,,  uii  tb(>  iiiuxitiiuni  deniity 
often  irat«r,  2<. 

Erratic  bli>ckj,  of  Knglnnd,  IH6;  of 
ScoOuid,  188;  of  Swcdon.  189;  of 
RuHia,  ».;  of  I'olniid,  190;  of  Uei^ 
mnny.  *i.:  iu  Itfl^iiiiii  nnd  Hnllnii'l, 
Wi;  of  N»rili  Americit,  t6. ;  of  t)>i> 
Alp*,  lil-l.-ofthcliikrofConio,  1!).^. 

Eu{«ncBn  llilli,  volcuiif  and  olhcr 
tiDtkiioflhr,275. 

Eutito,  43S;  o^ralallon  rotpocrting  llie 
ctianiieil  compofltion  of,  i4;f. 
'ihalstlun*,  goMotw,  lAl. 

Fnulti,  ni  IhivlUh,  183;  id  w  Arte* 
lisn  wvlln.  370. 

Finjtal't  Curv,  8tBlh,how  fominl,  78. 

FilWn,  I>r.,  on  thn  MiuTilririil  Wil«, 
2H1  ;  on  the  lower  crpljiopom  rockn, 
2M:  on  the  Wcold™  rock*,  3M; 
on  the  iUrt  bed  of  the  Bauloniioii, 
308. 

Fleming,  Dr.,  on  liip  nubmnrjni-  fy- 
rcilU  of  the  I'riili  of  Tny  nml  thii 
JMlli  of  Forth,  1(17,  lOS, 

Fli'iiriuu  An  tieWrvut,  M..  un  an  Artt- 
Bimi  u'cll  at  R'lcbpllt^,  13. 

FlcMJiU,  rlvpr,  cftrt  reqliirtii  in  ealimn- 
tiiig  tJip  rent  physlcnl  clinllgea  pro- 
duced bj-,  ti-I. 

Taints.  subinDriue,  160. 

Fossil  plant*,  rt'iiiarkublp,  in  the  oolttio 
rock«  of  ihr  Alp",  :i27;  vertical,  in 
tim  Vockiibirp  oolile,  II.'iO ;  veiiicnl 
in  ihe  carbaiiiferoiH  nickt,  IDli;  rp- 
inarki  on  Ihoie  coiitaiiiediiitht?  eonl 
meBniniB.  409. 

Fourier,  Bkrun,  on  tlie  t«mperaliir#  uf 
th»  «>Mlh  mid  plniintnry  *pac<'>,  2fi. 

Fox,  Mr^  Ml  tho  clectm-mnKnetic  pro- 
pertio  of  mincntl  veins,  V.IZ. 


Prancp,  ouiferous  oarcrm  of,  SOR,  20G ; 
mipnicrvliiceous  rocks  of^  222,  327, 
2*2,  2«.  Wa,  asi,  270;  rnrt*M«u> 
rack*  nf,  2«i,  2N(^  -.'!)ri,  3!Mi ;  oolitk 
rocks  nCSIti.  AIM,  3L>4,  3-J7;  vniir- 
((ntcd  iii:irl  of,  .1.33  ;  musehelk>lk  of^ 
356;  viirie^lH  or  rtd  nndstonp  of, 
IU7;Mrboiiifi'ruu«mi;kjof,394i,10t. 

Kreihe*,  or  fr*xbi>Lt  uf  rircre,  6i. 

Ft««b>WRtcT  farmuion,  niipiT,  uf  Pads, 
355;  oflhelslaof  WigUinnd  lUmff 
ihire,  391. 

Fiu-bae),  M.,  his  g«o1ogSc«l  rcMBrefao, 
213. 

Kiindy,  Iby  of,  irmit  lidr*  in,  98. 

Fusibility,  Telntit-e,  of  rocka,  1.VI. 

Ganglia,  dflia  of,  74 ;  coapie  KrarrI  not 
trnntportcd  hy  "Ithiii  400  miles  of 
the  sea,  72;  nmounl  ofd«'lrilia  tnuM- 
ported  by,  lA. 

Oatm,  tnflBnimnUe.  natural  j*1*  of, 
U2;  natunil'y  pmHtieed,  nini  Uk 
rcnnomical  pitn'owv,  152.  153,  IM, 
l.W. 

Gaiilt,  aS3. 

tii-iicTa,  Ink*  of,  depth  oS  vntpr  in,  S3; 
ilischarKv  of  dHrlttw  inU,  A3. 

GcologlcM  trrtri!,  explanation  of,  998. 

Oourg«a^eiiiiiiiil,  ruriotii  roistBre  «t 
orynnic  romaliis  nl,  223. 

Germnny,  ermtic  blocli*  in,  190;  os- 
siferous eicems  of,  205 ;  hrown  rati 
of,  24H;  etptarrous  rock*  of,  WW; 
oulilietockitaf.320;  vuicfotnlnMrit 
of,  3.11 ;  Rinachclkulk  of.  356;  atdi- 
stein  of,  358 ;  rathliegende  til,  3W; 
rnrbonifnoua  n>*k«  or,  3H.3. 

(jeytem,  the,  39:  (iliocmi*  drpoA* 
from  the  waters  of  th«.  l.^C. 

Ginnt'sCauteirayibiwalUc  rocks  of  the, 
27S. 

Glaciers,  lunsl  ilie  drgnuUiionortatf^ 
65 ;  rntc  of  advance  of,  66. 

Globi-,  changes  on  the  mrfaov  of  llir, 
31. 

Gnci«,  436;  calculations  tvsjicctiif 
the  chemical  eompafltinii  ul^  4-10. 

Garget,  cut  by  rjrcra,  M;  othnwiit 
produced,  57. 

Grinau,  »twk»  of  the  vnHt-y  of,  2iW. 

(ioun.  Or.,  on  the  bubs  of  Vivtionr 
and  San  Filippo,  IM. 

Oranitc,  445 ;  calculation*  mpect&Y 
tbti  chtmicul  compoMtrna  tit,  40; 
decotnpooriion  of,  54  ;  eovent  chtlk 
Rt  Wrinb'ihla,  2114  ;  tias>i*ic«  o(  Into 
basalt,  nofr, -I.Ui  veiaa,  4Aik 
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GmilliA,  rock*,  noniUon  or,  as  ropnrd* 
iIm  oolitic  rocJu  of  th«  Alp*,  4&<i ; 
TvitinfC  on  foHilircTouii  rocki,  Aiii. 

(irnuwnckr,  4H  ;  oiTanjjciiii-Iil  of  the 
Uiiuiia!iil  tin;  vlalfliuf,  4IJ);  iciuailu 
M  ihc  KntMUmM  of  thv,  417;  rvil, 
ISO;  rock*  MiaciatMl  wilh  tlio  lower 
porlion  nf  tlic,  -IJl ;  nimmnrT  nf 
oipiiiit  rcicnini  cualaiiicd  in,  '123: 
mnniki)  on  llic  organic  charnctcr  of 
tbt,  \'H;  Hiithrscitu  and  cuul  do- 
trritil  in,  Vil;  nlu<r*d  bv  gr«nil«, 
iVi ;  upper  bcda  tX,  In  ahn)ptliir« 
nnd  Wnlps,  609. 

Citntcl.  of  UvvuiiBlun*.  182;  ofcmlnl 
EuckuidilSGirouuiinliiicavptiZOe; 
•fu*  I^onaii,  Dauphin^',  ati<l  Pro- 
vatic*,  322. 

Giecii  mini,  upper,  2&I ;  annlyut  rf 
green  gniiii  in,  'Hb;  lower.  A. 

Gmnstone.  446  i  rnlciilutioTit  re«ppct- 
Ing  llio  cliORiicol  cuinjHjiiiliuu  uf,  450 ; 
pomhyntic,  ■(. 

firw  (ic  Voif[M,  357. 

(•roup,  modem,  43;  cmtic block,  181; 
Mtpracrdacciitut,  'iV-i ;  ccvuc^muk, 
'i'^'i;  oolillc,  314;  rrd  tiuidHtnnc, 
S!A;  cai'boiiifcroui),  3Tl>;  grnuwockc, 
4H. 

Gucvo  Upaas  or  Valley  of  Ptuxm,  in 
Jura.  Ibi, 

(iillf  SIrrnin,  101. 

U }  poum,  OMiferDua,  of  Parit,  2^3. 

llall.  Sir  JaaiM,  on  ibr  tran^rartcd  jtra- 
vij  nor  Kdiii  bursli,  1 88;  on  thefusion 
of  limi-iiunc  Wuisttli  pm>nr«',  463. 

Hall,  (.'uiiUin  Ruil.utiini- tnnitcarnn} 
down  l>y  die  Miuiuippi,  72;  on  tlio 
country  friD)[TUf  the  drita  of  the 
Miuiuippi,  73 :  nil  plmi  for  iliovinft 
lUpa'  track*  on  charu,  109. 

HHS^  Mi.,  on  itii-  \ittf,t  block*  of 
rock  iiwvcd  dining  beavj'  gain  at 
l1)r«ioudi,  82. 

Ilastinff*  landi^  305. 

Ucat.  ccuiial.  8,  36  j  aont*  cf  in 
lliCTinal  vprfng*,  16. 

lUbridM,  MibniaiiiM  biMti  <if  iW^ 
IGt);  oolite  of  the,  SIO. 
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l)iBect>,rowI,  at  AUin  ProTenoe,248j 

fowil,  at  Sdcnhofen,  SVi. 
Inn  ora,  pliifbcm,  of  ibo  Haul*  Saone, 

309. 
lale  of  Wiithi,  nqmcrtUccoiM  roeka 
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Saiitls  nnd  Sniidntonei,  Upper  naoitac. 

of  P«i«,  2S3. 
Sanditone,  modorn.  of  Carntrall,  ti; 

of  Uuudnluuue,  with  bumnn  remain*, 
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Vrgrtntion,  protnclloa  oJTurdod  tolnad 

by,  21U. 
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